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PREFACE.

FOUKTH EDITION.

In the preparation of the Fourth Edition of this

work, the changes have perhaps not been so great as

those in the third
;
yet the labor has involved a great

deal of care and attention.

There has seemed no reason for changing the gen-

eral plan of the work. The aim from the beginning

has been to present the subjects embraced in such an

order as will best serve the interest of the student,

for whom the work is primarily intended.

It has been in many instances a somewhat difficult

task to decide as to the rejection of some methods,

instruments and appliances. It is not always easy

to determine upon the merits of the new as compared

with the old and tried. Caution and perhaps wisdom

dictates that those things that have been thoroughly

tested and approved, should not be hastily thrown

aside for those of recent production, without good

evidence of improvement.
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Within the last five years quite as large a number

of new appliances and instruments have been brought

forth, as in any equal period before, but it yet remains

to be proven how many of them are better than those

in use up to that time. A few doubtless are, and the

aim has been to include all these in the present

edition. Quite a number of instruments and appli-

ances that have been manifestly superseded, have

been dropped from the work, and only those retained

that are valuable and efficient.

Cincinnati, November, 1882.



PREFACE.

THIRD EDITION.

So great have been the changes, in almost every

branch of Dental Practice, since the publication of

the second edition of this work, that the labor in-

volved in the preparation of a new one has been little

less than the writing of an entirely new work.

During the last few years many new instruments,

appliances and modes of practice, have been intro-

duced, that have proved very valuable, and are in

use by the profession, superseding in many cases

others less efficient, while others, again, have become

wholly obsolete or comparatively worthless. It has

therefore become necessary to omit many illustrations

with descriptions of them, but so many more have

been added that are now regarded as desirable and of

great practical value, as to greatly increase the whole

number.

The general scope and plan of the work has not

been changed, or any material modification made,
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except adapting it more fully to the present advanced

state of the science. An Appendix has been added,

presenting some subjects more fully than could be

satisfactorily done in the body of the work.

The author, in conclusion, cannot refrain from

expressing the hope that this edition will be as favor-

ably received as the previous ones, and prove in-

strumental in promoting the best interests of the

profession.

Cincinnati, January, 1877.



PREFACE.

SECOND EDITION.

The preparation of the present edition of this work

has been attended with more labor and effort than

the author had anticipated.

The first edition, at the time of its writing, was

designed to embody and present the principles and

practice of the profession in the operative depart-

ment, in its highest attainment.

Since that time, however, so great have been the

changes in many points of practice and application

of principles, that those given as the best, nine years

ago, are superseded by others and out of use ; so that

in many particulars the labor has been almost equal

to the preparation of new matter.

The object in this, as in the former edition, has

been to bring the work up to the present status of the

profession ; and though it has been accomplished

with many misgivings and consciousness of defects,

the author is not without hope that it may be of value

to those preparing to enter the profession, if not to

those already in it.
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OPERATIVE DENTISTRY.

CHAPTER I.

INTRODUCTION.

Introductory to the following treatise, some con-

sideration of those conditions and diseases of the teeth

which require the aid of the dental surgeon seems

appropriate. To refer, however, to all of these, or to

remark at length upon any of them, is not consistent

with the design of this work, or necessary to a proper

understanding of the subjects proposed. Only those

affections which pertain to the teeth directly, and the

contiguous parts, will here be considered ; and the

latter only so far, in the main, as surgical treatment

is concerned. Nor will the pathology of contiguous

parts be introduced ; for the treatment of these being

mainly therapeutic, rather than surgical, would in-

volve a discussion of questions not within the scope

of the present volume. Indeed, it is proposed merely

to speak of those affections of the teeth which gener-

ally suggest surgical remedies, and which are impli-
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cated more or less in the operations described in the

following pages ; and first, of

Deposits.

In this term are included those calcareous forma-

tions commonly called tartar, a certain coloring mat-

ter denominated green or brown stain, and such other

impurities on the teeth as result from 'neglect, the

use of tobacco, and like causes. The word

Tartar

implies all calcareous deposits upon the teeth. Of

this substance there are several varieties, the more

obvious of which have respect to color, composition,

and consistence. In color, there are all shades,

from a white, with slight yellow tint, to a jet black;

and in consistence, all degrees, from a thick, gummy

mucus to nearly the density of the dentine itself The

color will, in most cases, be indicative of the density,

the lightest shade corresponding with the softest, and

the darkest with the hardest consistence ; there will,

however, be found some variation in this respect.

The tenacity to the teeth is also in proportion to the

density, the dense and dark adhering most firmly.

The character of the surface of the tooth upon which

the deposit is made somewhat modifies the firmness
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of attachment. The density of the deposit, too, is

generally indicative of the rapidity of its formation,

being in an inverse ratio to this.

All the varieties of tartar are composed largely of

the same materials; though the proportions vary

much in different cases—phosphate and carbonate of

lime, fibrin, fat, and animal matter, being contained

in them all. The fact that some varieties are soluble

in acids, and others not, has been adduced to prove

that they are entirely different in their composition.

This, however, is accounted for on another hypothesis

:

in the softer varieties the phosphate of lime is so pro-

tected by the fat and the animal matter that, under

ordinary circumstances, acid cannot come in contact

with it ; but the dense varieties are very soluble, be-

cause the acid readily comes in contact with the cal-

careous material.

Its Origin,—The calcareous constituents of tartar

are brought into the mouth in a state of solution in

the saliva, being secreted from the blood with that

fluid ; while fats and other animal matter are accu-

mulated from food, waste from the surface of the mu-

cous membrane, and other residual matter from the

mucus, and perhaps the saliva as well.

This calcareous material, which consists chiefly of

phosphate and carbonate of lime, is precipitated from

the saliva by the presence, influence, and operation

of several agencies.
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The saliva, immediately after passing from the

ducts into the mouth, undergoes a change by absorp-

tion of oxygen ; intermingling with mucus and va-

rious foreign matters in the oral cavity, and variations

of temperature, that greatly diminish its solvent power

for the earthy salts referred to. Precipitation now

takes place, and lodgnjent is made upon the most sus-

ceptible body and point presented.

Normal saliva always holds in solution more or less

of this material ; and sometimes the agencies above

referred to are not sufficient to reduce its solvent

power to the point of precipitation, or letting go the

material held in solution. It is very probable that in

some cases the saliva, very soon after being projected

into the mouth, undergoes change, independent of

the causes of which mention has been made, quite

sufficient to permit precipitation of the salts of lime

it contains.

Persons of a lymphatic temperament, or a tendency

toward it, with muscles of a soft, flabby texture, hair

light, teeth of a rather inferior quality, and a free flow

of saliva, are most subject to the accumulation of

tartar; yet there are conditions of almost all consti-

tutions in which it is freely formed. That it is pre-

cipitated from the saliva is a fact so easily demon-

strated and so generally admitted that it need not

here be considered.

Points of Deposit,—The points at which salivary
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calculus is deposited in the greatest quantities upon

the teeth are in the vicinity of the orifices of the sali-

vary ducts ; and hence it is found most abundant on

the lingual surfaces of the inferior anterior teeth, and

on the buccal surfaces of the superior molars. Fre-

quently, also, it collects in considerable quantities

upon the external surfaces of the inferior front teeth.

The points to which it most readily attaches are at

the necks of the teeth, immediately beneath the free

margin of the gum, and at the termination of the

enamel where it is thickest. A nucleus once formed,

it encroaches upon the crown of the tooth, if no means

are employed to prevent its lodgment, at a rate deter-

mined by the condition of the saliva and the changes

to which it is subject, and the amount of calcareous

material in it.

It is deposited first and most abundantly on the

necks of the teeth, because here the saliva first comes

in contact with these organs, and here remains for

the longest periods and in the largest quantities. That

it is precipitated very soon after the saliva enters the

mouth, is evident from the fact that it is found col-

lected upon the superior molars, just in the vicinity

of the orifices of the ducts of Steno, where the saliva

cannot be retained for any considerable time, by

reason of the position, but must very soon pass along

upon the surfaces of the contiguous teeth, on which

it is generally found deposited in much smaller quan-
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titles. Such is the condition of the saliva sometimes,

either from being surcharged with the calcareous ma-

terial, or from weakness of solvent power, that pre-

cipitation takes place before discharge of the saliva

from the ducts; and so masses of the solid sub-

stance have been found in the duct passages, and

in a few instances have been found imbedded in

the salivary glands. Tumors are thus sometimes

found that seem involved in great obscurity, and

occasion intense and prolonged suffering.

Its Effects,—It exercises no directly injurious in-

fluence upon the substance of the teeth, but it is

highly prejudicial to the parts immediately in con-

nection with them, and upon which they depend for

support. It encroaches upon the gums and alveoli,

and causes absorption of these important tissues

;

and as they become destroyed, its encroachments are

continued and accelerated. In some constitutions

this process goes on with little or no annoyance to

the patient, while in others, irritation, inflammation,

and even suppuration of the gums occur; and thus

their destruction is effected in a twofold manner. This

irritation and inflammation may extend to the mu-

cous membrane, and involve all the adjacent parts.

The dental periosteum will usually become impli-

cated
;

periostitis will ensue, and often suppuration,

thus breaking up the attachments of the teeth even

before the surroundings are removed. The alveolus,



TARTAR. 23

too, becomes diseased, and in some instances its

death and exfoliation result. Salivary calculus,

however, never induces caries of the teeth, nor even

favors it, except by inducing disease in the surround-

ing parts. On the contrary, we frequently meet wilji

instances of decay entirely arrested and deposit of

tartar. in the cavity.

Persons of all ages are subject to this affection

;

those past middle life being most so, and those ad-

vanced in years sometimes having teeth nearly cov-

ered with tartar, as is shown in the accompanying

Fig. 1.

illustration. Occasionally, to such an extent do the

roots become invested with it that the teeth drop

from the sockets. There are some constitutions

whose diathesis is favorable to a deposition of sali-

vary calculus through life. Others, again, will be

entirely exempt from it till some peculiar constitu-

tional change intervenes, when it will begin to be

rapidly produced.

Method of Removing it—The removal of salivary

calculus is an operation that does not involve a great
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Fia. 2.

(f

i

amount of skill, but, with suitable ap-

pliances, is easily performed. There are

two methods of effecting it; the one, that

of scaling and scraping, and the other,

that of decomposing the deposit by the

application of an acid. The former is

always to be preferred ; for, in the latter,

the chemical action of the acid may not

stop with decomposition of the deposit,

but by the same affinity, and nearly as

readily, attacks the tooth itself. For the

removal of tartar instruments of various

forms and curves will be necessary,

adapted and adjusted to the various

shapes and situations of the surfaces to

be operated upon. The most common

forms are represented in the accompany-

ing figure. The blade of the instrument

should be applied at a slightly obtuse
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angle with the surface of the tooth, just beyond the

edge of the deposit next to or beneath the gum, and

thus passed under the tartar, scaling it off to the

point in such a manner as not to cut or abrade the

enamel. Deposits of this substance on proximate

surfaces of the teeth are to be carefully observed,

and removed with instruments of attenuated blades.

When the thick incrustations have been thus re-

moved, the surface should then be gently scraped,

so as entirely to clean off all remaining portions,

and afterward thoroughly polished with fine pumice,

Arkansas, or rotten-stone, and finished by burnish-

ing. During the operation frequent employment of

the brush with water wall be required, to cleanse the

mouth of the detached material and the increased

secretions ; and, in general, the completion of the

process will occupy more than one sitting. Since

this deposit often extends beneath the free margin

of the gum, much care is necessary to see that it is

all removed.

Green Tartar.

This deposit has been so referred to by writers, as

to convey the impression that it is of the same gen-

eric character as salivary calculus. Such a misap-

prehension is hardly pardonable. The teeth of young

persons only are subject to this affection, it being

often found on those of children three or four years
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old ; appears on the labial surfaces of the superior

front teeth, and in largest quantity near the mar-

gin of the gum. It is seldom seen on the inferior

teeth, and only on the anterior surfaces of the su-

perior. The color of this deposit varies from a light

brown to very dark, inclining to green. Wherever

present, the surfaces of the teeth are abraded, and

when it is of long standing, the entire enamel be-

neath it is destroyed, and the dentine is gradually

involved in the dissolution. This effect upon the

teeth is not produced by the coloring matter observed

upon them, but by an acid in combination with this

material before it is deposited. The stain is a pre-

cipitate from this compound, and the acid, leaving

this, combines with the calcareous ingredients of the

teeth, to their detriment as above ; but the precipi-

tate is entirely innocent, so far as decomposition of

the teeth is concerned.

Its Origin,—Green tartar, or stain, doubtless has

its origin in the mucus, when this is in a particularly

acid condition. That it does not proceed from the

saliva is proved by the fact that it is never found

where there is a free flow of saliva, or where it has

free access ; but the point of its deposit is where the

saliva is less frequently present, being most abun-

dant in cases in which there is a large relative

amount of mucus, and this in a very acid condition.

But the query might arise here, if the mucus of the
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mouth were wholly in that condition, why would not

the teeth suffer from it elsewhere ? Because, on the

masticating surfaces of the teeth the friction of the

food will prevent it, and on the inner surfaces the

friction of the tongue ; besides, wherever there is a

free flow of saliva, this will have a counteracting ef-

fect. Decay goes on very rapidly, after it has once

commenced, upon teeth affected by this deposit.

There are points of dissimilarity between this

green pigmerit or stain and salivary calculus, that it

may be well to notice. The latter is from the saliva;

the former from the mucus ; and hence the one exists

where there is an abundant flow of saliva, and the

other where the relative quantity of this is small.

The calculus is deposited when the saliva is in an

alkaline condition ; the stain, when the mucus is very

acid. The former is deposited in large quantities

and thick incrustations, and upon the surfaces of the

teeth, and is easily removed without detriment to

their substance; whereas the latter is a thin film,

barely sufficient to stain the surface, and yet it

erodes the enamel, and cannot be removed without

detaching some portion of the latter. The one seems

rather preventive of caries, which does not occur

beneath it; but the other is highly promotive of

decay. With these marked features of difference, it

is surprising that the two should ever have been

confounded, since it is so important that the distinc-
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tive character of each be understood, in order to its

correct treatment.

Treatment—In order to a perfect and final remedy

for green stain, systemic treatment must be combined

with the operative and topical ; but only the latter

will be here described, which has for its object the

removal of the deposit, and the rendering of the

eroded surface smooth and polished. There are two

or three methods of accomplishing this object. When
the erosion is but slight, it can be effected with

Hindostan or Arkansas-stone, or pulverized pumice

and water, applied with a w^ooden polisher of the

proper form till the stain disappears, and then polish

with rotten-stone. But when the erosion is too

extensive to be thus reduced, it must be cut down

with a corundum wheel or cone, and then finished

with stone as before. And when the erosion is

extreme, a cutting-instrument may properly precede

the corundum.

Irregularity.

By this term is implied those variations from a

beautiful and natural position in which the teeth are

so frequently found. The principal cause of irregu-

larity is a disproportion between the size of the arch

and the space required for the accommodation of the

teeth. When this disproportion exists, the teeth

which are first erupted usually occupy very nearly
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their proper position : but those which come after-

ward are more or less disarranged^ in proportion to

the pre-occupation of the space. There are cases in

which the roots of the temporary teeth are not

absorbed, and the permanent teeth are erupted out of

their true position, even when there is room enough

for them were the former removed. Irregularity is

mainly confined to the ten anterior teeth of each

jaw, and usually to the six front teeth, and consists

in either an inward or an outward inclination, and

in some instances both. Sometimes the incisors are

turned in the socket, so that the edge stands at a

very considerable angle with the proper position.

The upper teeth are oftener materially disarranged

than the lower, though the latter frequently exhibit

some irregularity, in consequence of a crowded con-

dition. The teeth most liable to be out of position

are the cuspidate. These, of the permanent teeth,

are the last in their eruption ; and it often occurs that

the arch is previously well-nigh occupied, in which

case they are thrown outward. When there is any

irregularity of the bicuspids, it is usually that of

an inward inclination, though they are sometimes

turned upon their axes. The first and second molars

are very seldom out of proper position. The third

molars, for want of room, are sometimes thrown out

toward the cheek, or tip forward, and come in con-

tact with the posterior side of the second molar,
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and further growth is not possible, or they may be

prevented from coming out at all in any direction.

Effects,—In all cases, irregularity is favorable to

decay. It is even maintained by some that the organic

structure of irregular teeth is less perfect than that

of regular, because the former are impeded in their

eruption, and thus impaired. But this, to say the

least, is questionable ; for it will be remembered that

the crowns of the teeth are formed and ossified before

they can be much affected by a crowded state ; and

it is hardly probable that they could be materially

modified in their structure after this period. The

crowns of the teeth are rarely if ever deformed by a

crowded condition. The principal reason of the lia-

bility of irregular teeth to decay, is the facility they

furnish for the lodgment of foreign substances about

them, and the difficulty they present to its removal.

And, again, in irregular teeth, parts are approximated

that nature did not intend should be brought together.

Irregularity impairs the speech, impedes mastication,

and often distorts the countenance and deforms the

features.

Atropht.

This affection is characterized by defective spots in

the enamel,—white, chalk-like,—which scarcely ever

penetrate the dentine. In these spots there is little

or nothing of that organic structure exhibited by
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well-formed enamel. They are usually small, but

vary greatly in number. They are often found ar-

ranged in transverse rows across the tooth affected.

The superior incisors are most frequently affected

with atrophy, though the bicuspids and molars some-

times exhibit it. The front upper teeth are attacked

by it only on the anterior surfaces.

Instead of the spots, sometimes pits or indenta-

tions into or through the enamel are found, which

occasionally run together, so as ultimately to form

transverse grooves of considerable extent upon the

teeth. In many cases, where on the eruption of the

teeth the spots only are presented, the organs are not

injured, except in appearance, the spots retaining

the smooth, enamel-like surface during life. In other

cases, the spot is of such a soft, friable texture, that

it early crumbles out, leaving the pits above referred

to. These indentations, however, sometimes exist at

the first appearance of the tooth, but more frequently

afterward, being formed by the disintegration of the

defective portion. Atrophy is sometimes shown in

the shrivelled, and more or less corrugated condition

of the enamel upon the ends of the teeth.

Atrophy usually occurs on teeth of good structure,

short, thick crowns, and rather yellowish color. The

long, thin, white tooth, of imperfect organization and

insufficient density, but seldom, if ever, presents an

atrophied condition.
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The Cause.—It may be difficult to point out the

precise cause of this affection, but some facts in re-

gard to it are very obvious. There is in every case

an obstruction in the development of the enamel at

the point of defect, and at the time of its organiza-

tion. In some cases, doubtless, there is a deficient

amount and an inferior quality of the materials elab-

orated for the upbuilding of the structure; and this

is probably the case when the pits exist at the erup-

tion of the teeth. In other cases, the requisite quan-

tity of materials may be elaborated, and yet the vital

energy be insufficient to organize it, as in the case

of the spots referred to. The latter condition is more

frequent than the former, as is evidenced by the

more frequent appearance of the spots than of the

pits. We are led to infer, then, that the origin of

this affection is, for the most part, constitutional,

and not local. There are commonly found traces of

it on all the teeth whose enamel was in process of

formation at the time of the interruption.

Any general disturbance, such as to interrupt the

assimilative process, would be detrimental to the per-

fect formation of the tooth. Again, some affections

may materially affect the organizing ability of the sys-

tem without interfering with the assimilative power.

Any disease that interrupts the functions of the di-

gestive apparatus is prejudicial to the process of as-

similation; whilst other diseases, such, for instance.
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as those of a febrile character, would diminish the

vital power, and consequently the ability to build up

organic structures without interrupting in any special

manner the process of assimilation. These things

are referred to here for the purpose of showing under

what circumstances atrophy of the teeth may occur.

Effects,—In the best formed teeth there are no un-

pleasant results from atrophy other than its detrac-

tion from their beauty, and sometimes being the oc-

casion of decay. The spots are unsightly, and when

the pits are present they become dark, and sometimes

black, from deposit, which, by ordinary means, is

difficult of removal. In teeth of inferior structure

decay often supervenes in these pits, and, extending

thence, involves the other parts ; and anything that

will affect the tooth-substance will find a beginning

place in these spots.

Exostosis.

This term, critically defined, implies outgrowth from

a hone ; but, as applied to the bones generally, and

particularly to the teeth, it probably conveys the

idea of growth upon the bone. The affection thus de-

nominated is common to all the bones ; some, how-

ever, being more frequently attacked by it than

others. It occurs upon the roots of the teeth, but is

never developed where there is no periosteum. It is

so nearly allied in structure and character to the ce-

3
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mentiim that covers the roots of the teeth that it may

be regarded as hypertrophy of that tissue. The

manner of its accumulation is not uniform, but it

commonly consists of an enlargement on the point

of the root, or from the point some distance toward

and occasionally all the way to, the neck of the tooth.

In some cases it extends entirely round the root, and

in others is confined to one side. It sometimes re-

sults in such an enlargement of the root, especially

if it is near the point, as to render the tooth very

difficult of removal. When the root is bulb-form, its

attachments may be broken up, so as to allow it to

rotate in the socket, and yet be very difficult to re-

move ; indeed, in some instances impossible, without

cutting away a portion of the process.

The density of the deposit does not vary much

from the primary cementum of the root on which it

is found, though in this respect there is sometimes

slight variation ; in a few instances we have found

it softer than the normal cementum. The tooth

socket is enlarged, chiefly by absorption for its ac-

commodation. The color of the substance is slightly

yellow, not differing much from that of the root

itself ; but sometimes it exhibits a semi-translu-

cent appearance. The rate of its formation varies

considerably, sometimes increasing so rapidly as to

occasion difficulty, by impingement upon the sur-

rounding structure, especially upon nerve branches.
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and at other times seeming to advance very slowly;

and frequently it is arrested altogether. Roots are

often found affected with exostosis that have been

dead and crownless for a number of years, and yet

have never, so far as known, given any trouble

because of the affection. Teeth perfectly healthy in

other respects may be thus affected.

Its Effects,—It usually increases the difficulty of

removing the tooth, either by enlargement of the

point of the root or by deposit upon one side of it,

causing it to curve ; in which latter case the difficulty

is all the greater, from the impossibility of deter-

mining the direction of the curve. It sometimes

produces a diseased condition of the surrounding

parts—in some instances chronic inflammation—that

may continue as long as the tooth remains. Nervous

affections often result from exostosis, either through

irritation, caused by pressure on the pulp, or through

the diseased condition of the surrounding parts. The

floor of the antrum is sometimes absorbed away, in

consequence of the enlargement of the point of the

root; and then disease of the lining membrane of

that cavity may occur.

The Cause,—The cause of this affection is not well

understood; though much light has been thrown

upon it by the researches upon the reproduction of

bone, and especially so far as the function of the

periosteum is concerned. It is most probably de-
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posited by the periosteum when this is in a stat^

of irritation; but what particular condition, is not

clearly ascertained, though some have supposed it to

be inflammation. It is manifest, however, that some-

thing different from a state of simple inflammation

exists; for there is inflammation in numerous in-

stances without this deposit. Again, in all cases

where there is periostitis, that state is definitely indi-

cated by percussion upon the affected tooth ; indeed,

in the occlusion of the jaws, pain is usually experi-

enced. Yet there are found many teeth whose roots

are subjects of this deposit, that have never given

any indications, either by pain or otherwise, of a dis-

eased condition.

This subject is one in which there is room, at least

so far as dentists are concerned, for more definite

observation.

Denuding.

This consists in a wasting away of the enamel of

the anterior teeth, from the points toward the necks.

The affection, however, is of too rare occurrence to

demand extended consideration. The color of the

enamel is not changed by this process, nor is its

natural polish impaired by abrasion. The dentine,

on becoming exposed by this removal of its natural

protection or covering, is perfectly smooth, but of a

yellowish cast, in some cases inclining to brown.
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When the enamel is removed, there seems to be a

cessation of the destructive process ; for the crowns

of such teeth will, in many instances, endure for a

long time—indeed, till they are worn down by the

friction in mastication.

This wasting process usually begins at the points

of the teeth, and proceeds toward the necks, on all

sides, till the enamel is entirely destroyed. Some-

times, however, it commences on their labial surfaces;

this is particularly the case with the superior an-

terior, but very seldom with the inferior teeth. The

affection, however, attacks the inferior more fre-

quently than the superior teeth; yet it is found

assailing both with about equal energy.

The cause of this affection is not well understood,

though it is generally conceded to be by the opera-

tion of an acid contained in the mucus; and this,

with but little doubt, is the source of the agent ; for

the destructive process usually occurs where there

is a large relative amount of this secretion ; but that

it is an agent of a very decided acid character, we are

not prepared to affirm. Decay of the teeth does not

seem to progress with greater rapidity while this

affection exists than at other times ; and again, the

enamel does not present the roughened, abraded ap-

pearance resulting from the operation of any ordinary

agent. With these apparently incongruous facts, it

is rather difficult to arrive at a definite conclusion as
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to the precise manner in which this condition is pro-

duced, or the exact character of the agent instru-

mental in its production.

Chemical Abrasion.

This consists in a gradual destruction of the entire

substance of the crown of the tooth—the enamel and

the dentine. It is an affection of comparatively rare

occurrence. It attacks the superior more often than

the inferior teeth, though both are subject to it. It

begins upon the points of the central incisors, wasting

them away more rapidly at the median line, from

which it progresses each way, involving the lateral

incisors, cuspids, and sometimes the bicuspids, so that

a curved line is presented by the edges of the teeth,

of greater or less inclination, according to the rapidity

of the process. When the superior teeth only are

affected, the opening between the ends of the upper

and of the lower front teeth, when closed, is a semi-

ellipsis. If the inferior teeth are affected, as is some-

times the case, then the opening will be an ellipsis.

In the case of Mr. G., the affection had been pro-

gressing about two years and a half; the wasting away

extended to the first bicuspids both above and below;

and when the jaws were closed, the ends of the upper

and of the lower central teeth, w^ere about one-third

of an inch asunder, and the opening was of the ellip-
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tical form. It was a mystery to him. Two years

and a half before, his anterior teeth shut close to-

gether on the ends. He had not used them in the

mastication of his food, for his molar teeth were all

good, and sufficient for this purpose ; and, moreover,

it had been impossible for him to use them in masti-

cation, since he could not bring them together ; and

he had not been in the habit of using them upon any

hard substance.

The Cause,—The cause of this affection, like that

of denuding, is not well understood. It is supposed,

however, to be induced by an acid contained in the

mucus. If this supposition is correct, it must be

some acid with whose nature we are but little, if at

all, acquainted ; or, if any ordinary acid, it certainly

must be modified by very peculiar circumstances, so

that it effects a solution of both the animal and the

earthy constituents. The surface upon which it acts

is always perfectly smooth and polished, never pre-

senting that roughened and abraded appearance

caused by the action of any ordinary acid upon en-

amel or dentine. And again, if this affection results

from the operation of an acid in the mucus, why does

not this acid, to some extent at least, affect the teeth

at other points? Such is not the fact; and caries

that has previously commenced at other points on the

teeth, does not progress more rapidly during the ex-

istence of this disease than before ; but it certainly
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would if there were a large quantity of acid in the

mucus.

It has been supposed that the mucous follicles of

that part of the tongue which comes in contact with

the teeth at the affeeted part, are the agents that

produce the disease. Of this, however, there is not

evidence sufficient to warrant an adoption of the

theory. The cupping of the molars and bicuspids

bears strong indications of being an analogous pro-

cess, and yet no such influence can there operate for

its accomplishment. We have no theory on this sub-

ject to present, regarding it as still an open field for

investigation. There can be little doubt, however,

that the cause of denuding, of chemical abrasion, and

of cupping, has its origin in the constitution, is not

merely local, and its arrest must be effected, chiefly

by constitutional treatment.

Necrosis of the Teeth.

By this term is understood the death of the part

involved. It has been remarked that the condition

is similar to mortification in the soft parts. But in

the latter there occurs a change of structure, whereas

in the bones, and particularly in the teeth, there is

not necessarily any immediate structural change con-

sequent on the loss of vitality. The teeth have their

organic connection with the surrounding parts by the
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external and the internal periosteum and the pulp

;

their crowns depend chiefly for vitality upon the in-

ternal organism, as is evident from the total loss of

sensibility in them immediately after the destruction

of the pulp.

Necrosis of the teeth differs from that of the other

bones in some particulars, one of the most obvious

of which is, that in the former there is no exfo-

liation, the living structure not having the power

to throw off the dead or necrosed portion. Again,

a dead part in contact with the living does not ma-

terially affect it. The roots of the teeth depending

for their vitality upon both their internal and their

external connections, the former of these connections

may be destroyed without materially affecting the

latter. Thus, a tooth may be partially necrosed,

—

that is, vital in one part and dead in another,

—

without immediate injury to the living portion, and

without separation of the living from the dead. It

is a happy provision that the analogy between the

teeth and the other bones does not, in this respect,

obtain, for if it did, we should find the crowns of the

teeth separated from the roots in all cases immedi-

ately after the death of the pulp.

There results but little change of color to the teeth

from necrosis, unless coloring matter is absorbed by

the dentine from the decomposed pulp; though, of

course, the life-like lustre and appearance of the liv-
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ing teeth are not present. Total necrosis destroys

the entire organic connection of the teeth with the

surrounding parts, in which case they are very soon

expelled from their sockets as useless.

Causes,—Caries is a very common cause of ne-

crosis, especially the partial form of it to which ref-

erence is made above. Protracted fever, or diseases

of any kind that diminish the vitality of the system,

will, in a corresponding degree, diminish that of the

teeth, and sometimes destroy it entirely. Excessive

medication, especially with mercurials, will some-

times produce partial, and occasionally total, necro-

sis, as will also blows or violent shocks, even when

these are not sufficient to displace the teeth. Sudden

and extreme thermal changes have been reckoned

causes of this affection, but it may well be doubted

whether they are adequate without the concurrence

of other influences.



CHAPTER II.

CARIES OF THE TEETH.

Notwithstanding the teeth are so important in the

human economy, having functions so various and so

extensive to perform, they are greatly neglected in

most instances, and in many subjected to positive

violence, as, for example, in crushing or biting hard

substances, sustaining weights and suffering severe

blows, sudden extremes of temperature, bungling

dental operations, etc. Very few give that attention

to these organs which is requisite to preserve them

from injurious influences; and owing to artificial

modes of life, and consequent impairment of health,

this is often difficult to do. Indeed, these influences

are frequently not known, and the causes of disease

in the teeth not explored.

Such is the truth, to some extent, in regard to

caries, though this affection is more generally a re-

sult of conditions well understood. The dentine is

affected more frequently by caries than by any other

form of disease. It is both frequent in occurrence

and fatal in tendency. Scarcely any that have at-

tained maturity are exempt from its ravages. It is

a disease which the vital forces, owing to the nature
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of the tissue, can but feebly withstand, at least with

far less efficiency than in more highly organized struc-

tures, and the restorative process is wholly inoperg,-

tive here. Some maintain that softened dentine does,

in many cases, regain its normal density ; but this

can hardly be, unless it retains some degree of vi-

tality, except possibly by infiltration. But any agent

possessed of sufficient energy to decompose the den-

tine will destroy its vitality
;
yet, a partial removal of

lime salts is not always incompatible with, or destruc-

tive to vitality; in such cases the normal density of the

affected part may be fully restored, and even increased

growth has, in a few instances, been observed. In

decay, there is a lack of vital power to maintain the

integrity of the organic structure, or there is the ac-

tion of some agent having an affinity for a certain

part of the dentine more potent than that vital

power. In either case the vitality is destroyed. In

an organized structure the entire removal of one of

its essential constituents occasions a loss of vitalit}^

Caries usually makes its first attack upon the

dentine, and progresses most rapidly in the direc-

tion of the tubuli. There are variations from this

course; as, for example, in the large superficial caries

on the labial surfaces of the superior incisors. In

many cases, too, it extends immediately beneath the

enamel. Portions of the dentine imperfectly pro-

tected by the enamel, on account either of an injured
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condition or of an imperfect formation of the latter,

are liable to be attacked by this disease ; and points

that, by their location or any other unfavorable cir-

cumstance, retain injurious agents in contact with

the tooth, are very subject to decay.

The attack and progress of caries are modified by

the constitution of the teeth. These may be defec-

tive, either originally or accidentally. Original de-

fectiveness extends to all the teeth of the same

individual, whilst accidental exists only as to some

of the teeth in the same mouth, and these only at

particular points. Such conditions are peculiarly

fiivorable for the attack of caries. When the whole

crown of the tooth is imperfectly organized, the decay

will progress with uniform rapidity, under the influ-

ence of uniformly persistent agents, till the whole is

destroyed. But when it is only a portion of the

tooth, the caries after a time becomes retarded in its

progress, and in some cases checked altogether.

Among the circumstances which modify the prog-

ress of this disease, are, a change of the condition or

character of the agencies producing it, and an in-

crease or diminution of the amount of such agencies.

The progress of caries will also be governed somewhat

by the age of the person whose teeth it attacks, as

well as by the peculiar constitution of the organs

themselves ; for, in regard to constitution, they pre-

sent an almost infinite variety, the relative propor-
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tions of their constituents being exceedingly various,

even in persons of the same age, and continually

varying in the same person at different ages. There

is a constant change going on^ the calcareous elements

usually increasing, and the animal decreasing. But

a proper relative amount of elements may be elab-

orated, and yet a defective organization exist. This

condition arises from defective organizing power^, or

from a failure in arrangement and combination of

the materials, and is dependent entirely on accidental

causes. In vital energy, indeed, the teeth exhibit

great diversity ; and this corresponds with, and to

some extent depends upon, the vital energy of the

'general constitution. Dead dentine is decomposed

more readily than living; and hence the conclusion

that vitality resists caries, and that this resistance

corresponds with the vigor of the vitality.

The points most frequently attacked by caries are

the proximate surfaces of the teeth, the indentations

and fissures on the masticating surfaces of the molars

and bicuspids, the longitudinal depressions on the

buccal and palatal walls of the molars, and the necks

of the teeth at the termination of the enamel. On

the proximate surfaces, the enamel is thinner than

elsewhere ; and the situation is peculiarly favorable

for the accumulation and retention of injurious

agents. The union of the enamel in the fissures and

indentations of the crowns of the molars is often im-
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perfect; arid thus there is a way of entrance for

vitiated fluids to the dentine. Decay is found at the

termination or intersections of these fissures earlier

than at any intermediate points. The indentations,

or grooves, on the sides of the teeth are usually at-

tacked by caries at that point next to the neck. Less

frequently, the disorder is exhibited at the neck, just

beneath the border of the enamel, under which it

burrows with a transverse extension.

The order in which the elements are removed is

governed by the nature of the agent which effects

the decomposition ; and this is usually one having

an affinity for the calcareous elements strong enough

to destroy the texture of the dentine, and remove

the earthy portion. Those acids which have an

affinity for the lime of the dentine, produce its de-

composition in this manner. When the decay is

thus caused, the portion remaining in the cavity is

soft, and approximates the gelatinous condition as

the calcareous material is abstracted. Agents of a

different character, too, often produce decay. Alka-

lies will act upon the animal portion of the dentine,

and remove it; and in caries thus produced, the

residue is friable and chalk-like.

In other cases the constituents are simultaneously

removed. Nitric acid will cause an entire break ing-

up of both the earthy and the animal constituents.

The dentine outside of the decay may be in an
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inflamed and irritable condition, so that the contact

of an instrument with the decayed portion will pro-

duce pain ; and thus we may be led falsely to con-

clude that the softened dentine is sensitive, and,

indeed, it is maintained that in some cases the par-

tially decomposed dentine is so, on the supposition

that a small portion of the calcareous elements may

be removed and yet the vitality of the part not be

destroyed.

The progress of caries is far more rapid in the

crowns of the teeth than in the roots, for the reason

that the former are more exposed to the influences

of external injuries. It is true that the crowns are

covered by enamel, which is designed to shield the

dentine from injury, but this is often defective, and

on it are accumulated agents that it cannot resist

even w^hen it is perfect, so that the enamel itself is

sometimes decomposed. The roots receive nourish-

ment from without as well as from within, and be-

cause of this possess a higher degree of vitality than

the crowns, and their ability to resist the encroach-

ments of decay is correspondingly greater, and hence

we often find the roots of teeth solid and free from

decay the crowns of which have been removed by

rapid decomposition. Injurious substances are some-

times pressed into contact with the dentine through

defects in the enamel, or under its projections, and
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there retained till their mischievous effect is pro-

duced.

It is maintained by some writers that caries is con-

tagious. Dr. Koecker was of this opinion. The

question, then, is, whether there is any property in

the decayed dentine of one tooth capable of produc-

ing the same condition in the healthy dentine of an-

other? The residue of dental decay consists of the

organic or animal constituents and a small portion of

earthy material, and in decay, in which the gelati-

nous constituent is abstracted, the remainder is chalk-

like, consisting mainly of phosphate of lime. In

neither of these is there anything that can possibly

operate on the healthy dentine. There is one thing

here, however, that is worthy of remark, and that has

perhaps led to the mistaken notion that caries is

contagious : decayed dentine will absorb and retain

fluids that injuriously affect sound dentine, and when

the decay is on the proximate portion two teeth are

subject to the same exciting cause. But it is seldom

that two teeth thus situated are both in the same

stage of decay—a fact principally attributable to the

difference in their constitution or susceptibility. The

decay of the teeth in pairs has also been adduced as

evidence of the contagious character of the disease.

This, however, results from the fact that the pairs

are formed at the same time, are subject to the same

influences in their formation, and hence are consti-

4
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tuted alike, and if one of the pair is defective, the

other will probably be in a like condition. When
there is a vitiation of the saliva or mucus they will

be similarly affected. In no common acceptation of

the term contagious can it be applied to caries of the.

teeth.

The color of caries is exceedingly various, from

that of healthy dentine, through every intermediate

shade, to jet black. The rate of the progress is in-

dicated by the color of the decay, being slower as it is

darker, so that when the decay becomes almost sta-

tionary, the affected portion is usually black. The

degrees of color are differently enumerated by different

writers^ as, by Koecker, five, by others, seven, and

so on. Three, however, are sufficient for our purpose :

white, brown, and black. The sensitiveness of the

dentine is greatest in teeth affected by the white de-

cay, and usually decreases as the color darkens;

though there are exceptions to this rule, for occa-

sionally the teeth affected by dark decay are quite

sensitive. The light-colored decay is more difficult

to arrest than the dark. In many cases of the former

filling seems hardly to retard its progress; whereas,

in the latter, by proper filling, the advance of the

decay may be checked altogether. The cause of the

dark color of caries is mainly due to the carboniza-

tion of the animal portion.

The dark, and especially the black variety of decay
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is much less rapid in its progress than the light, brown

or white variety, and chiefly because the debris or re-

siduum is insoluble, and much less disintegrated than

in the other varieties, the animal part being retained

in a carbonized state, and the calcareous constituent

to a considerable extent retained, and in a form not

soluble in the fluids of the mouth.

Thus a far better protection to the dentine beneath

is present in the black than in any other variety of

decay.

Some sensitiveness commonly accompanies caries.

It does not often amount to pain, but is rather a

sense of uneasiness
;
yet, from change of tempera-

ture, or contact of acids or hard substances, intense

pain may be produced. Dr. Koecker remarks that

caries is most tender in its first stages; and Dr.

Cone that when a tooth is attacked by it the sensi-

tiveness is increased. The surface of the dentine is

susceptible of the most acute sensitiveness. When
there is inflammation of the dentine, intense pain

may be produced by the contact of an instrument

in a cavity of decay, at the line of union of the den-

tine with the enamel, with very little sensitiveness

present elsewhere in the cavity. Sensitiveness of a

uniform character sometimes pervades all parts of

the cavity, while at other times it may be very in-

tense at one point, and very slight or entirely absent

.at any other. A thin lamina of the dentine lining
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the whole cavity may be uniformly sensitive, and in

some cases sensitiveness involves the entire body of

the dentine.

By means of this sensitiveness, warning is trans-

mitted to the pulp, which emits calcareous material

with increased energy ; and thus a process of filling

up the natural cavity of the tooth is instituted, that

the decay may not encroach upon the pulp. But this

warning may in some degree be transmitted to the

pulp though there be no appreciable increase of sen-

sitiveness.

This sensitiveness is modified by the character of

the teeth, the nature of the decay, and the state of

the patient's system. The teeth of the same person

will be more sensitive at one time than at another,

because of a greater irritability of the nervous system.

Those teeth which decay most rapidly are usually

most sensitive ; though in teeth whose vitality is lost

considerably in advance of their decay, there is no

perceptible sensitiveness present. Except in such

cases as last mentioned, the whitest and most rapid

decay has most sensitiveness, the brown much less,

and the black scarcely any.

Predisposing Causes of Caries.

The causes of caries of the teeth may be considered

under two general divisions—predisposing and excit-.
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ing. Of the former some are original, others acci-

dental. The original development of the constitution

may be defective, either from original or from acci-

dental defect in the parent, but more certainly from

the former. Constitutional characteristics are trans-

missible, and a defect is as surely hereditary as any-

thing else. In the foetus, during gestation, germs

may have originated from which perfect organs can

never be developed, and these germs may be more or

less defective according to the constitutional condition

of the mother, or according to accidental conditions to

which she may be subject, and which may seriously

affect the foetus. After birth, too, the child is exposed

to injurious impressions, which will, to a greater or

less degree, render the development defective ; as

imperfect nourishment and the diseases and func-

tional derangements peculiar to childhood. A dis-

eased condition, or functional derangement, will

interrupt the proper elimination and perfect upbuild-

ing of the materials necessary for the perfect struc-

ture ; and indeed anything that will disturb the

equilibrium of action in the system may be detri-

mental to the teeth.

In some instances the teeth will exhibit the pecu-

liarities of the mother, and in others those of the

father, while sometimes they simulate those of both

parents ; and when the parental imprint is thus found

stamped on the teeth, it will also be found that those
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of the same class decay at the same points and at

about the same age as in the parent. In such cases

the defect is manifestly hereditary ; it cannot be ac-

cidental : the coincidences thus constantly occurring

preclude any other conclusion. Hereditary taint,

then, may be regarded as a predisposing cause of

caries.

Impaired vitality is another predisposing cause;

and not only impaired vitality of the teeth and con-

tiguous parts, but also that of the general system.

Indeed, the vital vigor of the teeth depends upon

that of the general system, and, when there is no

local adverse influence at work, corresponds with it;

so that when the general system is in the most

healthy condition, the teeth possess the greatest

power of resistance to deleterious agencies. This re-

sisting power is, at best, comparatively feeble ; but

its feebleness is to some extent compensated by the

peculiar structure of the teeth, which are less liable

to decomposition than any other part of the human

body. Yet the integrity of these organs depends

much on the maintenance of a healthy vitality, and

this on that of the general system. A dead tooth

will decay far more rapidly than a living one in simi-

lar circumstances; and hence the conclusion that

vitality resists injurious agents, and that the resist-

ance will be in proportion to the vigor of the vitality.

All febrile conditions promote and facilitate decay,
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and frequently in two ways : by diminishing vitality,

and by changing the secretions of the mouth so that

these act^ either directly or indirectly, injuriously

upon the teeth. Accompanying such conditions there

is generally inflammation of the dentine ; and in such

cases this always partakes of the general disorder, so

as to become very susceptible to injury. All diseases,

indeed, that impair the vitality and change the secre-

tions, may be considered predisposing causes of decay,

and some even more ; dyspepsia, for instance, being

not only predisposing, but also exciting, since it pre-

pares in the stomach an acid that is almost contin-

ually thrown upon the teeth, and that acts upon them

with great energy. Kesidence in miasmatic regions is

also a predisposing cause, inducing unfavorable con-

ditions.

Diminished vitality may result either from systemic

or from local causes. These latter are such as pro-

duce an irritable or diseased condition of the con-

tiguous parts, or an abnormal condition of the den-

tine, without the power to effect its decomposition.

Local causes of a diminution of vitality are not in

their character so formidable, and not so difficult to

control, as those which are constitutional.

Many medical agents are regarded as predisposing

causes of caries, and among these mercurials occupy

a prominent place. They operate by vitiating the

secretions of the mouth, and producing an abnormal
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condition of the periosteum about the roots of teeth,

the mucous follicles and the salivary glands. Some

entertain the opinion that the abnormal action of

the absorbents induced by mercurials predisposes to

decay.

Dental operations performed at an improper time,

and in an improper manner, may be reckoned among

the predisposing causes of caries. The vitality of

the teeth may be thus impaired, or a diseased condi-

tion established, or the part operated upon may be

permitted to remain rough, so that foreign substances

will be retained, and, becoming vitiated, produce a

deleterious effect. Often, from an improper use of

the file, extensive inflammation of the dentine super-

venes, which is sometimes followed by death of the

tooth, and by disease of the contiguous parts. Arti-

ficial substitutes, imperfectly adapted, are in many

instances the occasion of caries; not that clasps or

the edges of the plate tend directly to injure the

teeth, but the agencies superinduced by them dp,

and especially when the material used is not of the

right quality.

Lack of proper exercise in mastication induces a

condition favorable to decay, both by favoring the

action of injurious agents upon the teeth, and by with-

holding the stimulus of normal exercise. Calculus

and other deleterious substances are much more

rapidly deposited when the teeth are idle.
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The teeth cannot with impunity undergo great

and sudden transitions of temperature, or even such

variations as may be endured by the surrounding

parts. By these, inflammation of the dentine may

be induced, and the vitality of the teeth dimin-

ished. And in friable teeth, checking of the enamel

may occur, and thus a condition arise that will pro-

mote decay.

Exciting Causes of Caries,

When there is a predisposition to caries, any of

the exciting causes act with more effect. Well-organ-

ized teeth, of unimpaired health and vitality, with-

stand influences that in less favorable circumstances

destroy them in a very short time. The immediate

cause of decay is the action of agents chemically

upon the teeth. It is not here proposed to enter

upon an investigation of the manner in which these

various agents operate, for that would open up a

large field for consideration—a field outside of the

province of this work. The sources of these, how-

ever, are several : as, vitiated secretions of the mouth;

the saliva and the mucus ; abnormal secretion from

the stomach ; decomposition of animal and vegetable

substances in the mouth, etc.

The natural state of the mucus is acid, but that

of the saliva alkaline, and under proper balance

the mixed fluid is neutral ; but when the saliva and
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the mucus are both acid, the teeth must suffer. These

secretions may become vitiated through inability of

the glands, from disease or an enfeebled condition,

perfectly to perform their functions ; or the blood

may be in an abnormal state, and the glands unable,

on that account, though they were healthy,—as they

seldom are in such case,—to elaborate healthy saliva.

When the fountain is corrupt the stream cannot be

pure. Thus some things, at least, that produce a dis-

eased condition of the blood tend to the decay of the

teeth ; and such diseased condition often has a di-

rectly injurious effect on the secretive apparatus, and

so works a double harm.

But to the theory of the pernicious influence of

the saliva it may be objected, that, if it were true, all

parts of the teeth would be alike affected. This ob-

jection, however, will lose its force when it is con-

sidered that the teeth, in many cases, are not equally

well-organized in all their parts, some much more

vulnerable than others ; that some parts are not so

well protected as others; and that between the

teeth there is room for the retention of saliva and

foreign substances, which there combine their influ-

ence upon them. When there is a great quantity of

viscid saliva constantly flowing, the teeth decay very

rapidly. The decay is of a light color, so light, in-

deed, that in many instances it .is difficult to dis-

tinguish it, by this, from undecomposed dentine.
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The gastric fluid often becomes deranged by irri-

tation or disease of the stomach, so that the function

of the latter is very imperfectly performed, and fer-

mentation of the food occurs, evolving agents that

injuriously affect the teeth. In dyspepsia, such

agents are often brought in contact with the teeth

by eructation and vomiting, and the diseased gastric

fluid, which contains hydrochloric acid, is also thus

brought in contact with them, acting with great

energy. After food commingled with this secretion

is ejected from the stomach, the teeth will be found

corroded over all their surfaces. Dyspeptics will ap-

preciate this remark. In such cases, if the teeth are

not of superior organization, they are destroyed in a

short time. Their surfaces, thus roughened, afford a

lodgment for foreign substances on all parts.

The most common agents, how^ever, that injure the

teeth, are originated in the mouth by the decompo-

sition of animal and vegetable matter. By this

process, elements are eliminated that form new com-

binations, and these operate with energy in the

destruction of the teeth. Favorable conditions exist

in the mouth for such decomposition, and also for

such new combinations ; for there is a sufficient

amount of heat and moisture,—for both of these,

especially the former, facilitate the action of any acid

upon the dentine.. The character of the saliva and

mucus will very much modify the decomposition of
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foreign substances in the mouth. If these secretions

are both acid, the decomposition will be much more

rapid, and more potent in its effect.

Again, it is sometimes the case that the salivary

glands are comparatively inactive, except when spe-

ciall}^ excited, and yet the mucous glands still effi-

cient, eliminating their secretion ; so that the mouth

assumes an acid condition, because there is not saliva

sufficient to neutralize the mucus, in which condition

decomposition of foreign substances would be greatly

accelerated. There are many cases, however, in

which the flow of saliva is copious, and yet the decay

rapid, which is in consequence of an acid condition

of both secretions, or of a speedy decomposition of

foreign substances in the mouth.

There are acids taken with the food that act

directly upon the teeth ; as acetic acid, or vinegar.

It has generally been supposed that acids taken with

the food act directly upon the teeth.

Professor Westcot says :
" Acetic and citric acids

so corroded the enamel in forty-eight hours, that

much of it was easily removed with the finger nail,

and malic acid or the acid of apples, in its concen-

trated state, also acts promptly upon the teeth."

These acids, in the use of many kinds of food, are

brought into frequent contact with the teeth.

But these and similar acids, however freely they

mdiy be used, exercise no direct influence in the pro-
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duction of the common dental decay. But these and

such acids do play an important part indirectly in

the erosion and roughening which they produce upon

the surfaces of the teeth, with which they are brought

fully in contact, thus making vulnerable points of

attack for the acting agents of decay.

Another way in which these common acids act

indirectly is by promoting the decomposition of sub-

stances from which arise the agents that do eflfect

decay of the teeth.

In the manufacture of vinegar, sulphuric acid is

often employed ; so that in this article of food we

have that acid either alone or combined with the

acetic, the former acting with greater energy upon

the teeth than the latter. Acetic acid also facilitates

the fermentation of food retained in the mouth, and

thus reproduces itself in abundance.

After eating apples that contain a large amount of

malic acid, the teeth will be found corroded over all

their surfaces. This acid, as well as the others,

affects the enamel somewhat, and when the latter is

very thin, though it may not be all removed from

any particular point, yet its integrity will be de-

stroyed, so as to be readily fractured, thus admitting

injurious agents to contact with the dentine, which

is much more susceptible of injury from acids than

the enamel : points imperfectly protected by this are

violently attacked by acetic, malic, and sulphuric
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acids, especially when in the nascent state. In

decayed cavities these agents produce rapid results.

They should be as much as possible avoided, and,

when necessarily used, should be removed from the

teeth by cleaning with great care. It would be safest

to employ some neutralizing agent after the use of

any acids with food. During mastication, there is an

increased secretion of saliva, which, if in a healthy

state, will tend to neutralize any acid that may at

the time be present, and also^ by its flow, to remove

foreign substances from the mouth.

Some acids combined with metallic or alkaline

bases, are used as medicines, some of them are easily

decomposed, when the newly liberated acid will act

with energy upon the teeth ; but even this does not

produce the ordinary decay, acting only upon the

surfaces of the teeth, whenever it may come in con-

tact with them.

Many medical preparations contain agents pecu-

liarly deleterious to the teeth, acids being especially

in requisition for these, and oftentimes in considera-

ble quantities. The acids most commonly thus ad-

ministered are the hydrochloric, the nitric, the sul-

phuric, the acetic, the tartaric, and the citric, any

one of which will produce direct and rapid corrosion

of the dentine, even when unaided by the temperature

of the mouth. For a fuller and more explicit pres-

entation of the points here briefly hinted at, see
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Appendix at the close of this volume, Sec. A. These

acids are often administered by physicians without

any regard to their nature or their influence upon the

teeth. Sometimes, however, they are given through

a tube, though this method generally does not amount

to much as a precautionary measure, for in most in-

stances the fluid comes in contact with all parts of

the mouth. A subsequent rinsing of the mouth with

water effects only a dilution, not an entire removal

of the acid. In order wholly to counteract their in-

jurious influence upon the teeth, an alkaline solution

should be used after the administration of such

medicines.

Galvanic action is a cause of decay of the teeth,

only so far as it is a means of decomposing com-

pounds in the mouth, and the elements of which,

according to the laws of affinity, form other com-

pounds prejudical to the teeth. The elements hy-

drogen, nitrogen, and oxygen, may thus be set free

from animal and vegetable substances, when they will

at once seek other elements with which to combine

;

and the character of the combinations will be deter-

mined by the nature of the elements, and by the

attendant circumstances. These compounds will fre-

quently be of an acid character, or contain acid.

Such an arrangement may exist as will maintain

a constant galvanic action, whose legitimate effects

will be as constant upon the teeth ; and this cease-
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less process cannot but make its mark. Tt is a

favorable arrangement for galvanic action when there

are two or three kinds of metals in the mouth at

once, particularly if these are such as differ in their

affinities for oxygen, and in their electric conditions.

In some cases three or four kinds of metals are

employed in filling teeth of the same mouth ; in

some, fillings of one metal and a plate of another;

and in others, plates of so low a carat are used that

they oxidize rapidly in the mouth without the aid

of any other metal.

Comparative Liability to Decay.

All classes of teeth are not alike liable to decaj

Their difference in this respect may arise from a

dissimilarity in their organic structure, the best or-

ganized being the most capable of resisting disease

;

or from a concentration of the destructive agency

upon the tooth first affected. The first molars are

much more liable to decay than any other teeth,

since they are less perfectly developed than those

formed at a later period of life. They are the first

permanent teeth erupted, and are subjected to all

the irritating conditions consequent on the removal

of the temporary, and the development and eruption

of the permanent teeth. But these conditions in

many cases produce no apparent injury upon them,
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they maintaining their integrity till all the other

permanent teeth appear, and then decaying earlier

than any others. In such cases, the decay is a result

of influences more potent than those occurring on the

eruption of the other teeth.

After the first, the second molars are most subject

to caries, and after these the second bicuspids. The

latter two classes, doubtless, are so subject more

from the facility they afford to the lodgment of dele-

terious substances than from a relatively imperfect

organization. Besides, from six to fifteen years of

age the teeth are less appreciated and less cared for

than at a later period of life. The next most liable to

decay, are the third molars. Then follow in order the

first bicuspids, the lateral incisors, the central incis-

ors, and the cuspids. Herewith are appended in tabu-

lar form nearly one thousand cases of decayed teeth,

as observed under ordinary circumstances, exhibiting

the number and per cent, of these in each class

:

26, or 21 per cent. , in central incisors.

28, or 2f
u in lateral incisors.

24, or 2i (<
in cuspids.

87, or 8f
u in first bicuspids.

134, or 13i
u in second bicuspids.

370, or 37
(I

in first molars.

218, or 22|
u in second molars.

102, or lOi
a

in third molars.

Of these, a large proportion were removed for re-

lief from disease originating in caries of the dental

5
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tissue. In general, the superior teeth are liable to

decay earlier and more rapidly than the inferior.

Consequences of Caries.

It is here proposed to refer only to some of the

more common results of this affection. One of the

most obvious of which is the exposure of the pulp

of the tooth, on which exposure disease ensues, and

finally death. During this diseased condition of the

pulp there occurs that very peculiar and well-known

sensation commonly denominated toothache. As well

as the destruction of the pulp, the entire destruction

of the crown of the tooth is the inevitable conse-

quence of caries, unless arrested in its progress. After

the destruction of the pulp and the lining membrane,

the external periosteum in many cases becomes in-

volved, the affection being but an extension of that

which destroys the internal periosteum. Inflamma-

tion and suppuration are of common occurrence, by

which a discharge is established from between the

margin of the gum and the neck of the tooth, or

through a fistulous opening in the process and the

gum, as is the case when an abscess is formed at the

point of the root.

A. diseased condition of the alveolar process is in

many instances produced by diseased and dead

teeth, necrosis and exfoliation of considerable portions
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being sometimes the result. Indeed, extensive caries

of the jaw is occasionally thus produced. Disease

of the antrum, too, is very generally induced or

greatly aggravated by the same cause. Tumors,

sometimes of a malignant character, connected either

with the bony or with the soft parts, not unfrequently

spring from this source, particularly in constitutions

of a cancerous diathesis. Great nervous derange-

ment may result, either in whole or in part, from de-

cayed teeth, as does very frequently facial neuralgia,

which is sometimes confined to a single nerve-branch

in the immediate vicinity of the irritating cause,

sometimes ramified over the whole side of the face

and head, and occasionally spreads much farther, so

as even to implicate the shoulder and the arm. Neu-

ralgia of these, extending down to the hand, is often

found to be instantly relieved by extraction of a dis-

eased tooth ; and any operator of much observation

can call to mind numerous instances in which facial

neuralgia has been thus relieved or wholly cured.

This affection of the face, however, does not always

originate in diseased teeth, though there is little doubt

that in a majority of cases it arises wholly or partially

from thi§ cause.

Infiammation of the mucous membrane of the

mouth is a common result of diseased teeth, and it

is liable to extend to distant parts of this mem-

brane, and occasion greater difficulty than in the
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mouth, as would especially be the case when there is

an irritable condition of the throat and bronchia; and

the oesophagus and stomach are not exempt. In what

degree such an implication of the respiratory and

the digestive apparatus is referable to diseased teeth,

it may not be easy to determine, but it is impossible

that a number of such teeth, involving in their

disease all the ramifications of the facial nerves and

the whole mucous membrane of the mouth, could

remain there with impunity. And besides this direct

influence on the lungs and stomach, diseased teeth

are constantly emitting offensive odors, which are

taken in by inhalation, and offensive matter which

is swallowed with the food.

Treatment of Caries.

In the rational treatment of caries the first con-

siderations are the nature and peculiarities of the

obvious predisposing causes ; whether these are con-

stitutional or local, and if constitutional, whether

they are such as can be modified by therapeutic

treatment of the general system. If the latter, such

treatment should be adopted as will bring about the

most perfect state of health, so as to obviate as far

as possible all conditions favorable to decay, by se-

curing a healthy condition of the mouth in all its parts

—as the gums, the mucous membrane, and the sali-
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vary glands. The teeth should be kept free from all

deposits and accumulations of whatever character;

for, though some of these may not affect the teeth

directly, yet they induce disease of the surrounding

parts, and thus indirectly exert a pernicious influence

upon them.

The foregoing remarks, however, refer rather to

the prevention of decay than to its treatment after

it actually exists. Yet they are on that account none

the less important, since here, as elsewhere, preven-

tion is better than remedy. But they apply to such

prevention as well after decay has commenced as be-

fore, if the ultimate object is preservation of the teeth.

After the first attack the teeth are more vulnerable

and less capable of resistance.

When decay has attacked a tooth, the treatment

indicated depends upon the nature and extent of the

disease. Rapid decay requires more prompt and

energetic treatment than that of slow progress.

Remedies appropriate and efficient in the one are

quite inapplicable to the other. The persistence of

caries is not always in proportion to its rate of prog-

ress. We sometimes find teeth in which the decay

is not advancing rapidly, and thence are led to con-

clude that it may be easily arrested ; the affected

part, if superficial, is easily removed, and the dentine

thoroughly polished ; and yet, after a time, decay

again attacks the tooth at the same point. Or, where
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the caries has penetrated the tooth, so that it requires

filling, though it is skilfully done, and the plug and

tooth carefully polished, yet in many instances the

dentine soon softens about the border of the filling.

The extent and nature of the decay will suggest

the mode of treatment. Superficial caries on some

parts of the teeth may be remedied and removed by

cutting away the portion implicated in the disease,

dressing with a fine file, polishing with Arkansas,

Scotch, or rottenstone till the file-marks disappear,

and then applying the buff with rouge or oxide of tin,

very thoroughly to the entire surface operated upon.

Afterward, the most careful attention to cleanliness

is requisite, to prevent a recurrence of the attack.

This treatment is applicable to decay upon proximate

surfaces ; but in the depressions of the masticatory

and buccal surfaces of the molars, it is not practicable.

Sometimes the dentine, at points where it is ex-

posed, gives warning, by acute sensitiveness, of threat-

ened decomposition, before there are any other

indications of it, thus evidencing the presence of

some very irritating agent promotive of decay. Such

points should receive prompt and strict attention,

and the increased sensitiveness be immediately sub-

dued ; as it may be by the use of some preparation

that will qounteract the exciting influence—some

dentifrice or lotion containing an alkali ; or rubbing

the sensitive surface with a steel burnisher will in
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many cases effect this object, and prevent the devel-

opment of decay. Nitrate of silver is sometimes used

for this purpose, and occasionally proves very effi-

cient ; but its general use for such cases is of doubt-

ful propriety^ and when used, it should be with dis-

crimination and caution.

It has been suggested that the character of caries

may be modified by the local application of thera-

peutic agents—that the rapid decay may be changed

to the slow, and this, too, without regard to the at-

tendant circumstances, such as the condition of the

secretions of the mouth, the causes producing the dis-

ease, etc. For this purpose various agents have been

proposed. It is held that by an application of the

nitrate of silver, the white, rapid decay being changed

to that of a dark color, is arrested in its progress.

But there is no very palpable principle on which this

agent can be supposed to operate to arrest caries. It

is generally conceded to be injurious to a healthy

tooth; how, then, it becomes beneficial to one de-

cayed, it is not easy to jD^i^ceive. The notion may

have originated in the fact that after the application

of nitrate of silver, the dentine to which it has been

applied turns dark, or black \ and this color being

naturally associated with the slow form of decay, it

may have been concluded that it might be thus asso-

ciated by artificial means. This conclusion, however,

is fallacious \ for the coloring matter being the oxide
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of silver, deposited on the walls of the cavity, is

wholly foreign, and holds no necessary relation to the

kind of decay, or to the agent producing it. The

deposit n^ay possibly serve as a temporary shield to

the dentine beneath, but only temporary; whereas,

on the other hand, it will be remembered that nitric

acid is liberated by the decomposition of the nitrate,

and operates destructively upon the tooth-bone- An

ethereal solution of the terchloride of gold has also

been suggested as a preventive application. Its oper-

ation would be much the same as that of the nitrate of

silver, and equally inefficient. Preparations to neu-

tralize and counteract the effects of deleterious agents

upon the teeth have been recommended as topical

applications. These are such as possess alkaline

properties. But anything of this kind would require

frequent application ; indeed, it would be necessary

to keep the affected part constantly under its influ-

ence, as long as the surrounding conditions continued

to favor decay.

Though nothing of this kind can be relied upon

permanently to arrest caries, yet, in many instances,

much benefit is to be derived from local treatment.

Alkaline topical applications will in many cases

alleviate the most acute sensitiveness of the dentine,

accomplishing this, no doubt, by their neutralizing

influence upon the irritating agents. Many opera-

tors employ simply the bicarbonate of soda for this
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purpose, with the happiest results. As another class

of topical applications to check or modify caries,

those have been suggested which will form an insol-

uble compound with the gelatinous or animal portion

of the tooth ; such as tannin, creosote, and some of

the essential oils. The only effect of these, however,

is to form a shield or protection over the structure

beneath : there is, of course, no change effected in

the conditions or agents which produce decay.



CHAPTER III.

GENERAL REMARKS ON FILLING

The importance and value of the operation of filling

teeth are obvious, from various considerations. It is

one that is in frequent requisition. It is the only

treatment for deepseated caries. By it the disease is

arrested and the lost part restored, so far, at least, as

it can be by a foreign substance. There is no material

similar to that destroyed—no substance possessing the

characteristics of the lost portion of the tooth, with

which to effect the restoration. Under favorable cir-

cumstances, the operation of filling is efficient in ar-

resting caries, and restoring, to a greater or less extent,

the lost portion of the tooth. In order, however, that

it be permanent in its character, the case needs to be

attended with favorable conditions, and the work to

be thoroughly done. But two similar operations, both

equally well performed, may result very differently as

to ultimate success in preserving the teeth to which

they may have been applied ; the one effectually pre-

venting further decay, and the other seeming to inter-

pose to it but little obstacle. Indeed, the probabilities

of such success in different operations, equally well
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accomplished, cannot be calculated without considering

a variety of circumstances, such as differences in con-

stitutions, in states of health, in previous and subse-

quent habits.

Filling teeth is predicated upon the nature of decay,

upon the fact that the lost portion will not be restored

by nature, and upon the fact that caries is an effect of

external causes, and not of any cause within the tooth

itself If the causes of caries were alone within the

tooth, then filling would not be its rational treatment.

The organic structure of the teeth is of such nature

that no change to the extent of decomposition will

take place in it independently of external influences.

Any organ or structure susceptible of becoming dis-

eased by any cause resident within it, usually possesses

the power of recuperation, and, in many instances,

that of restoration also ; and if dentine could be decom-

posed without external agents, the introduction of any

foreign substance whatever into the cavity would cer-

tainly not arrest the decay, but most probably accele-

rate it. If it is true that decay of the teeth ever

originates in constitutional causes alone, then the treat-

ment should be constitutional, and not local.

Filling teeth, then, is based upon the inability even

of healthy dentine to prevent the occurrence of decay.

As preliminary to the operation, all the circumstances,

both direct and collateral, should be carefully noted

in every case, and the course of treatment should con-
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form to the indications thus observed. The constitu-

tion, temperament, and health of the patient ; the

peculiarities of the teeth ; their susceptibility of decay;

their present condition, and that of the parts about

them ; the periosteum, the gums, the mucous mem-

brane, the secretions of the mouth, the saliva, and the

mucus, should all be closely considered ; for only on a

correct diagnosis can a proper treatment be based.

Every operation should be performed as completely

as, under the circumstances, it is possible. Indeed,

every step in the operation should be perfect, before a

succeeding one is attempted. All the instruments em-

ployed should be unexceptionable in material, form,

and condition ; inferior instruments should find no

place in the case of the dental operator. The material

for filling should be of the best quality, and prepared

in the best possible manner. Not that material for

filling should be prepared in only one way ; for some

materials, gold, for instance, may be prepared in many

different forms, each perfect in its kind, and efficient

in the hands of the expert manipulator. While with

instruments and materials all in the most perfect con-

dition, and with a thorough cognizance and appre-

ciation of all the attendant circumstances, our most

skilful operators barely attain success, need we be as-

tonished that the man ignorant of all these circum-

stances, and possessed of only a few crude, ill-condi-
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tioned instruments and materials, the nature of which

he does not understand, fails in almost every attempt ?

Much depends on therapeutic treatment; not, in-

deed, to restore parts already lost, or to restore to

health parts much diseased, but to avert a tendency

to disease in parts but feebly organized. This treat-

ment may be either constitutional or local, or both,

but constitutional when there is indicated any idio-

syncrasy favorable to decay. If, however, the whole

difficulty is local, topical treatment only is required.

What the special treatment should be in either case

will be more fully considered hereafter. Compara-

tively little can be accomplished by local applica-

tion to the substance of the tooth, but the parts con-

tiguous, as the gums and the mucous membrane,

may be thus treated with an assurance of more signal

results.

Though in the teeth nature does not assist to restore

a lost portion, as in those parts more highly organ-

ized, yet, to compensate in some degree, the destruc-

tive process is far less rapid in the former than in

the latter. The general surgeon depends much upon

nature for the success of his operations, for^ though

he performed them unskilfully, yet the kind energy

of nature is always present to assist him, but in this

specialty the practitioner must necessarily depend

more upon his skill, and less upon the curative efforts
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of nature, though much more reliance is f)laced upon

it now than formerly.

Materials for Filling.

In the selection of materials for filling teeth there

are some important considerations that should be

kept constantly in view ; the first and principal of

which is to choose that kind which will protect the

tooth from further decay—protect the affected part

against the influence of those agencies on which the

disease depends. A material or class of materials

should be selected that would not, under any cir-

cumstances, induce either a local or a constitutional

injury.

There are several properties that materials for

filling teeth should possess, one of the most impor-

tant of which is,

Indestructibility.—Any substance, whether simple

or compound, that will not maintain its identity and in-

tegrity when subjected to any conditions of the mouth,

is unfit to be used as a material for filling. If com-

pounds are employed, they should be such as would

not be affected by the secretions of the mouth, or by

any attendant conditions. A mere mechanical mix-

ture would not be an appropriate material for per-

manent filling, and all compounds of the metals, so

far as we are familiar with them, are unfit for this
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purpose by reason of the facility with which they are

changed in the mouth. The next most important

property of a material for filling is,

Adaptability,—By which is meant a capability of

being wrought into suitable shapes for the purpose,

—a facility of being applied and conformed to the

parts upon which it is to be placed. There are sub-

stances that would be entirely indestructible in the

mouth, and that would be very desirable in other re-

spects as materials for filling, that are yet altogether

worthless for this purpose from lack of adaptability.

Quartz, if it possessed this property, would be valu-

able as a material, but as yet there has been discov-

ered no method of preparing it in an available form.

On the other hand, many things possess the property

of adaptability that are lacking in some other impor-

tant particulars. The next important property is.

Hardness,—A material may possess all the other

suitable qualities and yet be too soft. A material

should be hard enough not to be broken or worn away

by any pressure or friction liable to be applied. This

property is especially desirable for fillings in the mas-

ticatory surfaces of the molars and bicuspids. It

would, however, be admissible to employ a softer ma-

terial for filling cavities in the proximate surfaces of

the teeth, provided it would perfectly exclude all for-

eign substances.

Non-conductor,—Again, a material should be as
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nearly as possible a non-conductor of heat, particu-

larly for filling sensitive teeth, or those liable to be-

come so under the influence of slight causes. Great

variations of temperature will in most instances aggra-

vate sensitiveness, and, in susceptible cases, produce it;

and if the irritation is continued, the result may be

fatal to the tooth. Gold, which possesses the largest

number of desirable qualities as a material for filling,

is in this respect very defective, being one af the best

conductors of heat. To obviate this defect, some non-

conducting material may be employed between the

gold and the sensitive portion of the tooth. The pulp

is liable to be affected by sudden and great changes of

temperature, transmitted to it through a gold plug.

Cohesion.—In the next place, a material should be

susceptible of being welded or united into a solid mass.

The permanency of an operation depends very much

upon this quality. A filling having the different pieces

which compose it perfectly united, will be much more

durable than if effected with a material in which this

cohesive property is lacking, it can be made with

greater facility, and will be better and longer retained;

and mainly because such a filling cannot be destroyed

piecemeal. Non-cohesive material is retained by the

general form of the cavity, which is to be shaped so

as to bind all the pieces together, and thus hold them

in place ; but a substance that will weld requires only

two or three good retaining points, angles, or pits, pro-



MATERIALS FOR FILLING. 81

perly situated, in order to be firmly and permanently

fixed in a cavity of any form.

Color,—Another desirable property of material for

filling is such a color as shall best harmonize with

that of the teeth, particularly if they are in front. In

this respect all the metals are objectionable, though

gold is probably less so than any of the others, the

objection to this being not so much in its color as in

its lustre ; which objection, however, may be partictlly

obviated by the kind of finish given to the work. In

teeth of certain shades—semi-transparent bluish -white,

for instance—gold, for exposed fillings, is very objec-

tionable, indeed, in some cases, almost as unsightly as

the absence of the tooth ; and in such instances, the

darker metals would of course appear much worse.

For such teeth, some substances, having more nearly

the color of the teeth, would be the more desirable.

Most of the materials employed for filling are me-

tallic; only a few non-metallic substances have been

used, and these rather by the way of experiment, and

for temporary purposes, than with any hope of perma-

nent results. Of the metals, gold possesses more of the

indispensable properties than any other ; but the fol-

lowing have been used for filling : lead, tin, silver, pla-

tinum, gold, and amalgam. In the preparation of the

latter, gold, silver, platinum, tin, bismuth, antimony,

cadmium, zinc, copper, and mercury are employed.

Lead,—This metal, in the early history of the
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profession, was used to some extent for filling teeth,

tliougli it possesses but few of the requisites for that

purpose. The principal quality which recommended

it is its adaptability ; but it is quite too soft for per-

manent fillings in the masticating surfaces of the

molars. It is easily wrought into foil and welded

into mass in the cavity, but it is rapidly worn down

by mastication, and its integrity readily impaired by

the influence of some conditions of the mouth ; much

more readily, indeed, than that of tin or silver. Acetic

and some other acids act upon it with considerable

energy in the mouth. By exposure to air.and moist-

ure, it is soon coated with carbonate or jDrotoxide of

lead ; and this change is effected much more readily

in the mouth. Lead is also objectionable in color, es-

pecially for fillings in the anterior teeth, it being

darker than the other metals employed for the pur-

pose. It is a less perfect conductor of heat than some

others that are in far more extensive use.

Tin.—This metal has been, and is even yet, much

employed as a material for filling. It is easily

wrought into foil, and in that condition is readily

adapted to the purpose, by reason of its softness and

pliability. Fillings can be made with it in all case^

in which non-cohesive gold foil can be used, to much

of which, indeed, it can by skilful manipulation be

made superior in cohesive property. Its equality,

however, is greatly dependent on the manner of its
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manufacture. It is harder than lead, and in many

cases hard enough for permanent fillings ; it is fre-

quently retained in crown cavities of the molars, ef-

fectually j^reserving the teeth for many years. In

favorable conditions of the mouth, it is not materially

changed, not oxidizing easily, and not readily uniting

with any substances liable to be brought in contact

with it. But in an unhealthy mouth, with the secre-

tions in an abnormal condition, and the teeth neg-

lected, tin fillings are very rapidly destroyed by the

action of the various agents that may come in contact

with them. Such a change may take place in the

mouth as will in a little time destroy tin fillings that

had long remained in good preservation ; and hence

this material is not entirely reliable in any case, since

such change may at any time occur. Some cases

seemingly favorable to its use are found, on examina-

tion, to be otherwise; and in almost any mouth in

which there is a large proportion of mucus secreted, it

cannot be depended upon for j)ermanency. Its color

renders it unfit for the anterior teeth. It is a less per-

fect conductor of heat than gold, on which account it is

frequently employed where the latter metal cannot be.

There are cases in which it is not joroper to use tin in

connection with gold, or any metal having a marked

difference of affinity for oxygen, in the same cavity.

This applies in cases in which cleanliness is not ob-

served, or where there is a general acid state of the
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mixed saliva, and where there is a disposition to gal-

vanic action. In the more favorable cases, however,

it may be employed to fill the interior of large cavi-

ties, placing upon it a covering of gold.

But some of the i)lastic materials, as now presented,

are better for this jDurpose than tin. Some have used

tin foil mixed with gold foil for filling, the tin coming

to the surface equally with the gold, it is claimed

that rarely, if ever, do any unfavorable changes oc-

cur. Dr. Abbott of Berlin has been a strong advo-

cate for this mode of j)ractice. The use of this ma-

terial should be determined by the constitutional ^^re-

disposition of the patient and the character of the

teeth, which should be dense and well organized, in

order to render it practicable. It is frequently very

valuable for filling the temporary teeth, and for tem-

porary use in the permanent teeth.

Silver,—This metal, in the form of foil, has never

been used for filling teeth excejDt experimentally. It

is not for this purpose superior to tin in any particu-

lar, except in being somewhat harder; and in some

particulars it is inferior, being quite as destructible in

the mouth; more easily affected by certain agents,

such as nitric acid, nascent chlorine, etc. ; less pliable

and less adaptable ; more difficult to work into foil

;

not so readily formed into fillings ; and possessed of

much less cohesiveness, being almost unweldable by

the ordinary method of manipulation. Silver is a
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better conductor than tin, and would therefore in many

cases be more objectionable. The saliva is often in

such a condition as to act upon it with rapidity. Its

color, too, is objectionable. Having these disadvan-

tages, its use has very properly never been adopted.

Platinum,—This metal has been but little used for

the purj)Ose of filling, though it possesses some of the

requisite qualities in a very high degree ; as, for in-

stance, indestructibility, in which property it is supe-

rior to gold. In other respects, however, it is very

deficient; it has not as yet been wrought into any

form in which it can be welded with facility; it is

difficult to work into foil, and when it is put into this

form, it possesses a stiffness and harshness that render

its adaptation and condensation almost impracticable.

It is more on this account, perhaps, than on any other,

that it has been so little employed for the purpose of

filling. It has also less cohesiveness than gold., and

much sooner parts with this property. Slight crump-

ling or bending serves to stiffen it, so as to destroy its

applicability. Good fillings may be made of well-

prepared platinum sponge, recently annealed. It re-

quires skilful manipulation, however, for the least

moisture destroys its cohesive property entirely. It

is a good conductor of heat, and on this account objec-

tionable. In the respect of color, too, it is undesirable.

Platinum should never be placed in close proximity

to tin fillings, or to gold plate or clasps of low carat.
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It is, however, being employed to some extent in con-

nection with gold, which in some respects seems to

serve a valuable purpose. It is used in the form of

foil, of any desired thickness, heavily coated with pure

gold. The claims for this combination are, that a far

harder and more resistant filling can be made than

with gold alone, and a modification of the color of the

gold that is far preferable for teeth of certain shades

of color.

Gold,-^Of all the metals that have as yet been used

for filling teeth, gold possesses more of the requisite

properties than any other, and sufficiently so for all

practical purposes. Twenty-carat gold is very seldom

affected by any agencies with which it is brought in

contact in the mouth
;
pure gold never. In the filling

of teeth, there are two objects to be aimed at : one, a

sufficient hardness to withstand the wear of mastica-

tion ; the other, a thorough protection to the cavity

against all decay-2:)roducing agents. For the attain-

ment of the first of these, gold is not all that could be

desired
;
yet it is, perhaps, as efficient in this respect

as any other metal that can be emjoloyed. But the

second object, gold, when well manipulated, accom-

plishes very effectually : that is, so long as the filling

maintains its integrity ; after it is partially worn out, it

thus far fails, of course. In adaptability, too, gold is

superior to any other metal. It can be wrought into

a variety of forms, with any of which very good fill-
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ings can be made. It can be perfectly conformed to

any shape of surface, however irregular. A tooth that

can be filled at all, can be filled with gold. This as-

sertion was made a number of years ago ; and if it was

true then, it is much more true now ; for then the

cohesive property of gold was not employed at all, or

even recognized as available ; but now, this property

has been rendered efficient and practicable. Then, our

best ojoerators did not aim to unite the different por-

tions of gold of which the fillings were composed. The

idea that such consolidation could be effected seemed

never to have entered the mind of any one. Indeed,

with the instruments, and the method of manipulation

then employed, this cohesive property could not have

been made available ; but as it came to be recognized,

the instruments and the manipulations were adapted

to the purpose. Formerly, an ordinary gold plug

when removed from a cavity could be readily separated

into as many pieces as originally composed it; but

now, when cohesive gold is skilfully used, the mass

composing a filling cannot be divided into its original

parts, but may be wrought into plate, wire, or foil.

Non-cohesive gold—the modification in which, till

about the year 1859, it was always employed—would

not weld, even under great pressure ; but in the mode

in which it is now prepared, it will weld readily and

thoroughly. There are certain requisites essential to

this welding property of gold. If it is in the form 'of
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foil, it should not present a smooth, planished surface;

it must be annealed after hammering, in order that

its ultimate partic^les may be in the best condition for

cohering ; it must be entirely free from all deposits of

fomgn substances ; and it must be kept from exposure

to the atmosphere.

Gold is a good conductor of heat, and this is the

^hief objection to it as a material for filling. As to

sensitive teeth this is a very serious objection, in some

cases necessitating the employment of non-conducting

material beneath it, and in others precluding its use

altogether. The color of gold, however, is seldom an

objection to its use,''though it sometimes renders it un-

suitable for fillings in the front teeth. But this objec-

tion has been already adverted to.

Various Preparations of Gold,—And first, of the

manufacture of gold foil. For this purpose pure gold

is used, for procuring which various methods are em-

ployed. But tli^ most common of these are insuffi-

cient for the production of gold absolutely pure. It

is, however, deemed irrelevant here to detail the pro-

cess by which this end is attained ; it is enough to

premise that, for the manufacture of the best quality

of foil •pure gold is indispensable. The gold is cast

into an ingot about an inch wide, is then placed be-

tween a pair of rollers and milled down as thin as

practicable, the piece, while in this process, being fre-

quently annealed. It is then cut into squares, which
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are inserted with wooden pliers between vellum leaves,

a hundred and sixty or seventy in a pack. Over this

pack two pockets are drawn, inclosing it completely.

The pack is then hammered on a granite block with

a hammer weighing twelve or sixteen pounds till the

leaves are spread out to the full extent of the pack.

They are then removed from the pack, cut into four

sections, annealed, replaced in the pack, and again

subjected to the hammer; this process is repeated till

the desired thickness of foil is obtained. Much ex-

perience and skill are requisite to the proper accom-

plishment of this part of the work. By a single un-

skilful stroke of the hammer a whole pack may be

spoiled.

Gold foil is numbered according to the grains con-

tained in each leaf, ranging from 2 to 240. The most

common numbers are 4, 6, 10, 20, 30, 60, 120, and

240—the latter two are seldom used. Of the smaller

numbers, 4 and 6 are in most frequent use. It has

heretofore been a desideratum to obtain gold foil per-

fectly uniform in quality. This seems now to be al-

most if not altogether attained by the more careful

and skilful manufacturers.

Crystal Gold,—This form of gold was introduced

to the profession about twenty-eight years ago. Some

experiments in this direction, indeed, had been made

as early as 1825, by C. Ash, of London, and again in

1850, by Dr. S. A. Main, of New York. Their prepara-
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tions, however^ were simply precipitates, and nothing

more. But in 1853, Dr. A. J. Watts, of Utica, New
York, obtained letters patent for this preparation of

gold for filling teeth. This preparation was at first

denominated sponge gold, but after some modification

received its present name. There are numerous for-

mulas by which preparations of crystal gold may be

made, but, so far as we are acquainted with them, they

are all embraced in two general methods : the one to

obtain simply a precipitate of the metal adaptable to

the filling of teeth ; and the other, to combine this

precipitate with mercury, and obtain a definite crystal-

lization. For the preparation of tlie sponge or crystal

gold the absolutely pure metal is required. This is

dissolved in nitro-muriatic acid, the gold being added

till the solution is saturated. Various materials may

be used to precipitate it, the most common of which

are sulphate of iron, and oxalic acid, the latter on some

accounts being preferable. The character of the pre-

cipitate will be determined, in a great degree, by the

manner in which the precipitant is added ; if slowly,

the precipitate will take a more definite form, inclining

to the crystalline or fibrous.

A preparation may be made by introducing the

precipitant gradually, and then carefully washing the

precipitate and heating almost to redness. For per-

fect crystallization of the gold, combine the precipitate

with from six to twelve times its weight of pure mer-
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cury; let it stand a short time, subject to a gentle

heat, and then remove the mercury with dilute nitric

acid. Afterward wash the nitrate of mercury from

the gold
;
place the latter upon a slide, and bring it

to a full red heat in a muffle, and the gold is then in

a condition to be used for filling. This is about the

formula upon which a patent was granted to A. J.

Watts. The preparation possesses some advantages

over gold foil. It is as readily introduced ; it is more

capable of thorough consolidation ; it has, besides the

cohesiveness of foil, the additional property of inter-

lacing its crystals one with another, by which property,

even without cohesion, the pieces of a filling can be

firmly united, and it takes a better hold upon the

walls of the cavity, to which it presents the angles and

ends of the ciystals, so as to be more thoroughly

adapted and fastened.

Amalgam.—By this term are designated all those

preparations formed by a combination of mercury with

various other metals ; most frequently with silver and

tin, but occasionally with gold, platinum, bismuth,

cadmium, zinc, and lead. The several formulas for

amalgam need not here be specified. The kind most

in use is prepared by melting together and carefully

mixing pure tin and silver, filing this mixture, when

cooled, into dust, combining the latter with mercury

in sufficient proportion to give the requisite plasticity,

and then thoroughly washing the whole in alcohol or
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boiling water, to remove the oxides formed during the

combination of the metals. If there is a redundance of

mercury, it may be removed by pressing the paste in a

piece of chamois skin. This preparation may in some

cases be used for filling with considerable success ; but

in no case can it be relied upon as a durable material,

its destructibility being no less than that of tin or sil-

ver in any circumstances, and being greater where all

the excess of mercury is not removed from the surface

of the filling, and the surface not burnished down solid

and smooth. Mercury oxidates with considerable

rapidity when exposed to air and moisture, and with

increased energy under the influence of heat, espe-

cially when some acid is present. This facility of

oxidation is still increased when other metals are

combined. with mercury. Oxidation of such fillings

will in some cases be confined to the surface, wherever

there is contact of moisture ; in others, it will pervade

the whole mass, rendering it black and spongy through-

out.

Amalgam fillings, in a short time after their inser-

tion, undergo a hardening process, occasioned by crys-

tallization of the ma^s, as well as by evaporation of the

mercury. The consequence is, either that the mass

becomes porous, or that it contracts; the former, doubt-

less, in cases where the oxidation extends through,

and the latter where it is confined to the surface.

When a filling is in either of these conditions, the pre-
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servation of a tooth is very uncertain. On removing

an ordinary amalgam filling that has been worn for

some time, its entire surface will generally be found

oxidized ; and a tooth filled with this material gener-

ally becomes blackened, and its appearance ruined.

To such objections against this material, another

is to be added in c^ses in which there are fillings or

plate of platinum or gold: galvanic action will often

be established, in a degree proportionate to the prox-

imity and extent of surface of the metals and the con-

dition of the secretions. This may occasion much

mischief. Some constitutions are very susceptible to

the influence of mercury ; and a gradual decomposi-

tion of several amalgam fillings in the mouth may

seriously impair the general health. Therefore, before

this material is employed, the health, temperament and

habits of the patient should be carefully noted; for

these and other circumstances may often indicate its

inadmissibility.

So great and so numerous are the objections to this

material, that it is wholly discarded by some in the

profession, and but sparingly used by a great many

others. Its adaptability is the main property on which

are based the arguments in its favor. It is easily ap-

plied, and becomes very hard upon crystallizing. It

is affirmed, also, that teeth which cannot be saved

with anything else may be filled with this, and made

valuable. This, however, is not true since the em-
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ployment of the cohesive property of gold, which

quality renders this metal equal in adaptability to

amalgam.

Oxy-chloride of Zinc.—This jDreparation consists of

oxide of zinc, and chloride of zinc in combination.

As a plastic filling it has been extensively used, and

when properly prepared, and rightly employed, with

favorable conditions in the mouth, serves a valuable

purpose. Such fillings are often found after many

years use intact, so far as wasting is concerned, and

affording absolute protection to the cavities in which

they are placed.

But these fillings will not withstand the attrition

of direct contact in mastication.

The oral secretions in some conditions are raj)idly

destructive to this material. It is one of the best

materials for temporary fillings. A little experience

renders its use easy. It effectually excludes all foreign

substances, is a good non-conductor, and is only dis-

placed by wear and the solvent power of the saliva in

some vitiated conditions. Guilloi's Cement, and Ce-

ment Plomb are preparations in all practical aspects

similar to oxy-chloride of zinc. Some variation in the

method of manipulating them is required. There is

found some difference of susceptibility in these diff'erent

preparations to the vitiated secretions of the mouth. It

is a good protection to sensitive dentine, and in many

cases for exposed pulp, under gold filling. It more
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nearly resembles the natural teeth in color than any

other material that has been used for filling.

Oxy-phosphate of Zinc is being largely employed

instead of the chloride.

It is more permanent than the chloride in the secre-

tions of the mouth, and withstands the wear of masti-

cation, equally as Avell if not better, than the latter.

To sensitive dentine, and even to exposed pulps, it

is far more acceptable than the chloride, because of its

non-irritant quality ; its direct application to highly

sensitive tissue does not produce pain nor irritation

:

The chlorine in almost every instance when applied to

such tissue 23roduces intense j)ain.

The Phosphate possesses the property of hardening

in the saliva.

Non-metallic Materiah,—Of the non-metallic ma-

terials employed for filling teeth there are not many

worthy of any particular consideration. Indeed,

gutta-percha and its prej)arations constitute the chief

of these substances now used for this purpose, though

some others have been employed. Gutta-percha is

useful for temporary fillings, and, under ordinary cir-

cumstances, is sufficiently durable. It is valuable

for filling those teeth which it may be desirable to

retain only a sliOrt time, or those in which it may be

necessary temporarily to protect a sensitive part

against the influence of irritating agents, in order to

restore it to health. Gutta-percha is not readily de-
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composed by the fluids of the mouth, when they

are in a healthy condition. In some instances we

have known it worn in the mouth for years with but

little change. But in the cavities on the grinding

surfaces of the molars and bicuspids, it will not with-

stand the wear of mastication a great while, though

long enough in most cases to subserve the purposes of

temporary fillings. It possesses great adaptability.

By simply being warmed over a spirit-lamp or in

boiling water, it becomes plastic, and is with great

facility introduced and conformed to the cavity. It

may be applied also in solution, being dissolved in

chloroform till it approaches a pasty consistence, then

used in a pledget of cotton, and introduced into the

cavity, where the chloroform evaporating, leaves the

gutta-percha as a filling. The only objection to this

method is the contraction consequent on the evapora-

tion of the chloroform. Another property that ren-

ders this substance highly valuable, is its non-conduc-

tion of heat, it being in this respect as nearly perfect

as any other material employed.

A preparation of gutta-percha with mineral sub-

stances, known as HilVs stopping, has for many years

been extensively used for temporary fillings ; indeed,

it has superseded simple gutta-percha almost entirely.

The aim of this preparation was to obviate two or

three objections to pure gutta-percha ; as, its contrac-

tibility in the cavity, its softness and its color. The
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composition of Hiirs stopping is as follows: With

pure gutta-percha in a plastic state are mixed quick-

lime two parts, and quartz and feldspar one part each,

which latter are reduced to an impalpable powder,

and kneaded into the mass as long as it will receive

them without becoming brittle. Such is the formula

given by the inventor of this preparation ; though it

is presumed that one of these materials alone, namely,

pulverized quartz, would be found entirely sufficient,

since it is capable, by itself, of quite as much as is at-

tained by all together. The addition of gold or pla-

tinum fillings has been recommended ; but no advan-

tage is thus gained. It was at first claimed for this

material that it would serve for permanent filling
;

but it was soon demonstrated to be insufficient. It

was supposed, also, that it might be employed for par-

tial fillings in large cavities, which could be completed

with gold ; but for this, too, it was found impracticable,

since it did not make a sufficiently firm foundation.

This preparation is applied in the same manner as

simple gutta-percha, being warmed on a porcelain or

metal slab over a spirit-lamp till sufficiently soft, and

then packed into the cavity. It cannot be employed

in the form of solution, nor should it be softened in

boiling water. It may be conveniently prepared by

dissolving the gutta-percha in chloroform to almost a

pasty consistence, then adding the mineral substances,

and putting it into a vessel suitable for the evapora-
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tion of the chloroform. It should be made so thick

that the silex would not fall to the bottom. When

HilVs stopping or gutta-percha is used, as soon as the

cavity is filled an instrument with the end nearly as

large as the orifice of the cavity should be placed upon

the filling, and retained there with considerable pres-

sure till the mass is cool. After cutting and dressing

the surface of the filling as thoroughly as can be with

instruments, then by passing over the surface a short

camel's-hair brush, with chloroform, a very smooth

surface and perfect finish will be made. In some re-

spects, there is perhaps nothing better for temporary

fillings than this preparation of gutta-percha.



CHAPTER IV.

INSTRUMEIS^TS FOR FILLING.

In describing the iiistriiments for filling teeth, it

will be convenient to take them somewhat in the order

in which they are employed in ordinary practice; first

referring to those which are used for cutting away

portions of the teeth, for the purpose of separating

them, and for dressing off the borders of cavities ;
then

to those for removing decay and forming the cavities
;

and finally to those for introducing, consolidating, and

finishing fillings. The first, then, that claim our at-

tention, are the

Heavy Cutting-instruxMents.

These are of chisel-shape. They should be of good

steel, well wrought, and thoroughly tempered. Every

step in the process of their manufacture should be

most perfectly executed, so as to insure an edge that

will cut not only dentine, but also enamel, which is

the hardest animal substance. Various sizes of the

straight chisel-form are required.

They should be no thicker than is required for

strength, they should be stiff, that there may be no

springing or tremulous motion under the pressure they
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are required to sustain. For separating front teeth,

they must be thin enough to pass readily into the in-

FiG. 3,

tended space, and about one-fourth of an inch wide at

the edge. But for separating bicuspids and molars,

the instruments should be thicker and broader ; as,

Fig. 4.

thick, indeed, as the required space will admit. In

some cases they should have the edge oblique, as in

Fig. 5.

Fig. 5.

It is seldom that these instruments need any curve.

The straight form is the best, unless, as rarely hap-

j)ens, the point to be operated upon cannot be reached

Fig. 6.

efficiently with it ; as, for instance, in a small mouth,

a slight anterior curve will be required in the shaft of

the instrument, to facilitate its approach to the front

proximate surface of a second or a third molar. Fig. 6,
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a heavy instrument, with a sharp point and a lateral

curve, is often efficient in opening up cavities and cut-

ting down strong projections of enameL Fig. 7 we

consider as a very valuable form. Every operator

Fig. 7.

should have at hand a sufficient variety to meet every

demanid—about three sizes of each form.

These instruments are now made with steel handles,

much smaller than those represented above, and are

used with a mallet.
Fig. 8.

/

The above (Fig. 8) will give an idea of the variety

of sizes that are desirable.

Drills.

Bur Drills.—Of this indispensable class of instru*

ments there are various forms. They should be manu-
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faetured of the best steel, and wrought with the greatest

care. After having been forged as near the proper

size as possible, the bulb is shaped by dressing w^ith a

fine file, or, which is better, by turning in a lathe,

' Fig. 9.

those made by the latter method being superior, and

cutting much more smoothly ; they do not catch and

jar as do those of less regular form. After the bulb

is formed, it is cut with a sharp-edged file.

Fig. 10.

Of these drills. Fig. 9 represents a bur of a spherical

form. Fig. 10 is cone-shaped, which may have various

degrees of bevel, terminating in a sharp point. Fig. 11

is of a cylindrical form, cut upon the sides and end.

Fig. 11.

Fig. 12 is in the form of a wheel, cut upon the edge

only, or upon both the edge and the end. The cutting

upon all of these should be very regular and uniform.

This should be made by machinery, though it is
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usually done by hand. Of these instruments, there

should be a variety in size, the smallest considerably

less than the smallest cavity the dentist ever attempts

to fill—that is about one thirty-second of an inch in

diameter, and the largest about one-fifth of an inch.

Inclusive of these extremes, there should be five or six

sizes of each particular form. These instruments are

used for opening cavities. With them a more regular

and perfect orifice is made in small and medium-sized

cavities than by any other method. They are also

Fig. 12.

used to some extent for forming the cavities, a:nd even

sometimes, in large cavities, for making retaining-

points for a filling.

The dental engine is now so generally used that the

hand-drill, as shown in these figures, is seldom if ever

used, but the points here shown are used with the

engine.

Some years ago, Dr. Scranton devised a rather pe-

culiar kind of drill, and efficient withal. Its form is

spherical, and in its manufacture the bulb is made as

for the ordinary bur drill; but, instead of having cut

upon it numerous serrations, thus forming a series of

sharp edges, a concave cut is made upon two opposite

sides with a small round file. The instrument then

presents two concave and two convex sides with four
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sharp longitudinal edges; these may be so inclined

as to cut only when rotated in one direction, or to

operate alike well when rotated either to the right or

the left.

This instrument has two or three advantages over

the ordinary bur ; it can be kept sharp with the oil-

stone till it is almost entirely used up, and will conse-

FiG. 13.

Z

quently last much longer, and will cut much more

rapidly than the serrated bur. It is a very valuable

instrument for operating upon firm, strong teeth. It

is represented in Fig. 13.

Common Drills,—Of other drills. Fig. 14 represents

one with a square point, bevelled from both sides,

Fig. 14.

measuring from a half to a whole line in width, and

attached to a small round shaft. The edges of the

drills should be very hard, so that they may cut with

the greatest celerity. Of this kind there should be

about ten sizes, ranging in width from No. 12 to No.

25 of Stubb's gauge. These are used mainly for form-

ing retaining-points in cavities.

Fig. 15 is the spear-shaped drill, the edges of which
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are formed by dressing from both sides, or, it may be,

from only one, in which case it will cut only when

rotating one way. This shape is employed princi-

FiG, 15.

pallj" for drilling roots for filling, or receiving pivot-

teeth.

The burs and drills may be made of pieces of wire

one inch and a half long, and fitted to a socket-han-

FiG. 16.

die that will accommodate a large number ; or, of a

continuous piece of large wire. The latter is the pref-

erable method, since much time is consumed in chang-

ing them in sockets. The handles should be made
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with six or eight sides, and cut on each alternate §ide.

In the use of these instruments the drill-ring is almost

indispensable. This is a ring used on the middle or

index finger, with a socket attached, in which rests

the end of the handle of the instrument. (Fig. 16.)

The drill is rotated commonly with the thumb and

. fingers.

Drill-stochs of various forms have been invented,

with the view of increasing the motion of the drill,

of augmenting its power, and especially of bringing

it to bear upon points inaccessible to the straight in-

stl'ument.

The use of the burs and drills by the hand, and

by means of the various drill-stocks, has been almost

wholly superseded by the introduction and use of the

dental engine.

This appliance, in a far less perfect form than now,

was introduced to the dental profession about the

year 1870.

Mr. Green, of Michigan, first introduced the pneu-

matic engine; succeeding this, was that denominated

the '^ Morrison Engine." Within a short time after

this, the suspension engine was devised and constructed

by Dr. W. 8. Elliott.

This engine possesses some excellent qualities. Its

steadiness of motion, freedom from tremor or back-

lash, and the facility of use, are qualities that make it

very valuable in these respects. When the large dress-
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Fia. 17,

107
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Fig. 18.



ENGINES. 109

ing burs or polishing cones are being used it is superior

to any other.

The illustration on page 107 (Fig. 17) gives a cor-

rect idea of the machine.

Various other modifications of dental engines have

from time to time been presented, a description of

which is unnecessary here. That improved by, and

bearing the name of S. S. White, is at present very

popular ; it has now the most prominent position be-

fore the profession; other modifications, however, are

highly esteemed by many. It is well represented by

the illustration on page 108 (Fig. 18).

This engine certainly possesses many desirable

qualities. The facility of movement and adaptation

Fig. 19.

^rrriTiTiffffii^iirrr"

afforded by the flexible cable, and the hand-piece, seem

to be about all that can be desired. The mode of at-

tachment to and retention of the drills and other ac-
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cessories by the hand-piece, leaves little or nothing

more to be desired in that direction.

Attachments are made to the hand-piece by which

drills are operated at a right angle with the shaft, and

also at an acute angle, or with a backward inclina-

tion to almost forty-five degrees. They are shown in

Fig. 19.

Some description and illustration of the instruments

and appliances used with the engine might appro-

priately be given here, but so numerous have they be-

come that it is impracticable to give more than a rep-

resentation of each class.

Fig. 20.

Fig. 20 presents illustrations of the spherical and

wheel burs, three sizes. Of each class of burs there

should be eight or ten sizes ; it would also be well to

have two or three grades, as respects fineness of cut

;

the coarser will serve for rapid work, and the finer for

the smooth and more perfect work.

This variation may with propriety pertain to all

forms of burs used upon the teeth, and those used for

dressing fillings as welL
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Fig. 21 shows the cone and the inverted cone-

shaped burs ; about the sarae variety in number and

size will be required as of the spherical.

Fig. 21.

In Fig. 22 are presented the fissure burs, square

and pointed.
Fig. 22.

In Fig. 23 are shown the bud-shaped and oval

burs.
Fig. 23.

In the following illustration are shown the flex-
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ible burs and drills
.
for operations in canals of

roots.
Fig. 24.

f I

Fig. 25 shows the spear, the square edge, and the

spade-shaped drills, all flat ; and the twisted drill.

Fig. 25.

The burs and drills here presented embrace all the

principles that have been employed in the ordinary

operations upon the natural teeth.

Of the plug-dressing burs a large variety is made
;

nearly the same general forms have been adopted as

in those for operating in cavities of decay.
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The following illustration gives the most common

forms.
Fig. 26.

I

In the following is shown a set of burnishers for

finishing fillings.

Fig. 27.

The following illustrates a set of corundum points,

cones and disks for finishing fillings.

Fig. 28.

About the same forms and sizes of points for fin-

ishing are made of Arkansas, Scotch, and Hindostan

stones. These are all valuable, and should always be

8
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at hand, and a sufficient variety of sizes to meet all

cases. They are shown by Fig. 29.

FiCx. 29.

Excavators.

Of the small cutting-instruments for opening and

forming cavities, and removing decay from them,

there is a great variety, though a few general forms

comprise the whole. Until within comparatively a

short time, there has been no very systematic arrange-

ment of these instruments, such as the convenience

both of the profession and the manufacturers of dental

instruments Avould seem to dictate. In a classification

that we have adopted and found very convenient,

they are arranged by numbers, the most simple being

placed under the first, and under each successive num-

ber a more complicated form. All the varieties are

embraced in twelve numbers, which are represented in

Fig. 30. These varieties are discriminated by the

forms of the points, and their position on the shaft to

which they are attached, and not by any curve which

the shaft may have at any distance from the point.
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Ko. 1 has simply a flat point sliglitly curved, with

round edge transverse to the sha

be sufficient for ordinary purposes.

a round edge transverse to the shaft. Four sizes will

Fio. 80.

Ko. 2 has a flat point with a short curve, bringing

the point to a right angle with the shaft ; the edge is

transverse. This differs from No. 1 in having the

curve more short and abrupt, and the edge more

nearly square. Of these there should be five sizes,,

with some variety of form.

No. 3 has a flat point with a square transverse edge*,
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which rises at a right angle from the shaft ; the hlade

being from one to two lines in length. Five sizes.

No. 4 has a flat point, curved so as to be at a right

angle with the shaft; the blade, from the centre of

the curve to the edge, being from one to two lines,

and the edge straight. Four sizes.

In each of the foregoing the edges should expand

slightly in width-.

No. 5 has a flat point with a square edge, which is

parallel with the shaft, and rises at a right angle

from it. The blade is from one-half to two and a half

lines in length, and from one-half to one line in width,

with no expansion at the edge. Six sizes, with some

variety of form.

No. 6 and 7 are right and left excavators, witli flat

points and double curves ; the first curve being at an

angle of about twenty degrees, and the other lateral,

right and left, reaching from the beginning of the

first curve to the point. The length of blade is from

one to three lines. Four sizes.

No. 8 has a crescent-shaped point, the blade rising

by a small attachment from the shaft, and making a

right angle with it. The edge is a regular curve, de-

scribing about two-fifths of a circle, and is parallel

with the handle. The point should be perfectly

formed. Six sizes.

No. 9. The form of the point is the same as in No.

.8^ the difference being in the position of the blade, the
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edge of which is transverse to the shaft, and rises

from it at an angle of one hundred and thirty degrees.

Six sizes.

In No. 10 the point has the same shape as in Nos.

8 and 9. The cutting edge is transverse to the shaft,

and rises by a small neck at a right angle from it.

Six sizes.

Such are the most important forms of excavators,

though modifications will be required for particular

cases. While Nos. 8, 9, and 10 are not in extensive

use, a few operators have used them for some years,

and prize them very highly. In many difficult cases

they are far more applicable than any other instru-

ment we have. For instance, in the formation of the

cervical wall of a proximate cavity in any of the teeth,

but particularly in the superior bicuspids and molars,

there is no other instrument so applicable and efficient

as No. 9 ; with it, that part of the cavity, so frequently

neglected, is just as easily formed as any other.

Cases will occasionally be presented in which some

curvature of the shaft of the instrument will be requi-

site. But no more curve should be given to any in-

strument than may be absolutely necessary, for it is

impossible to manipulate with the same precision and

delicacy with curved as with straight instruments. The

degree of curve necessary in any given case will be

determined by the position of the decay on the tooth,

and the location of the latter in the moutlu
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The diamond point, as it is familiar!)'^ called, is a

modification of No. 3, varying from it in that it has a

sharp point instead of a square edge, and is three-sided

from shaft to point, each angle being a cutting edge.

This instrument is especially valuable for forming

grooves or furrows within cavities, and for dressing

the borders.

After being much reduced by use, it may still be

kept in form, and sharp, and used as a drill for mak-

ing under-cuttings, for which it is very efficient. No.

11 represents this instrument.

A modification of No. 9, commonly known as the

scoop or spoon-shaped instrument, is much used. The

sharp corners of No. 9 are removed in this instrument.

It is shown in No. 12.

Since the issue of the second edition of this work,

efforts have been made by several members of the pro-

fession to arrange and systematize excavators into sets,

that should embrace every desirable form and size.

No one has as yet succeeded in producing that which

meets the views of all operators.

There is, perhape, now more diversity of opinion and

practice in reference to the use of hand excavators, in

the preparation of teeth for filling, than ever before,

from the fact that a great diversity of practice exists

in reference to the use of the dental engine and its ac-

cessories for this purpose; some using these almost

exclusively in the preparation of cavities ; others for
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this purpose making far less use of the engine, and

more use of the hand excavators, claiming that with

the latter much more precise and definite execution

can be attained.

Fig. eSl presents an arrangement of excavatoi^ by

Dr. I. J. Wetherbee, very good indeed so far as they

Fig. 31.

< <^
r

extend, and perhaps in the majority of cases they would

quite suffice.

Of the Manufacture of Excavators.—For making

these instruments, the best cast-steel wire, No. 8, should

be selected. This should be forged down so as to leave

the end large enough to form the intended point. Nos.

1 to 6 inclusive. Fig. 30, may be formed by forging,

and afterward dressed up with the file. No. 8 to 12,

inclusive, should be formed by the files out of a bulb

left from the forge ; for this purpose different forms

and sizes of files will be required, in order definitely
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to shape all the angles and points. In heating steel,

either for forging or tempering, a full red heat should

in no case be exceeded, since a higher degree than this

injures it. After the points are formed, and made

smooth with an emery stick or wheel, they are to be

tempered ; this is a delicate process, requiring much

experience and care. The point should be warmed in

a spirit-lamp, and then covered with soap, to prevent

oxidation and scaling. The instrument is then brought

to a full red heat with a spirit-lamp, blow-pipe, and

charcoal, and suddenly plunged into a cake of soap

or cold water, when it will present a silvery white-

ness ; the steel in this condition is extremely hard and

friable. It should then be polished with an emery-

stick or oil-stone, and drawn down to the proper tem-

per. This tempering is accomplished by placing the

edge of the instrument on a piece of cold polished steel

or iron, and its shaft placed near or in the flame of a

small spirit-lamp, and retaining it there till it changes

to a deep blue color, graduated down to the point in a

deep straw or copper hue. The purpose in holding the

point of the instrument on a piece of cold polished iron

or steel is, that the heat there may be subject to com-

plete control. The precise shade will be governed by

the purpose for which the instrument is to be used ; if

for a drill, the edge or point should be of a light straw

color; indeed, some operators prefer to have them

scarcely changed at the cutting edge, while excavators
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and chisels should be brought to a deep straw or cop-

per color ; this will be modified, however, by the man-

ner of working the steel, and its quality. Skilfully

hammering steel at a low heat, below a red, gives an

improved texture, and adds much to its quality for a

fine cutting instrument. Indeed, some assert that those

instruments that can be forged to nearly their proper

shape, can be as w^ell, if not better, tempered by the

hammer as by any other means.

The instrument is then to be polished by the emery-

wheel and dressed up with the oil-stone. Of the va-

rious methods of tempering the foregoing is equal in

efficiency, and in convenience superior to any other.

Filling Instruments.

For introducing and consolidating fillings, a great

variety of instruments is in use. In every form in

which gold is employed for filling teeth the pliers are

required for taking up the pieces and placing them in

the proper position in the cavity ; in cylinder or block-

filling they are indispensable. These instruments are

made of different forms and sizes—of such forms as

to facilitate access to -cavities inconveniently located
;

of different sizes to accommodate cavities of various

capacities. For a large majority of cases they require

a slight curve, about half an inch from the point ; for
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some cases, however, the curve shouhl be a right-angle.

(Fig. 32.)

The points of the pliers, when closed, should present

such a form as to be used, to some extent at least, for

consolidating the gold. This instrument should be

about five inches long.

The forms of condensing instruments may be mul-

tiplied to an almost indefinite extent. They are all,

Fig. 32.

"=^

however, but modifications of two or three general

principles. The particular form of the plugging-

point will be determined by the form in which the

gold is used. With non-cohesive gold, small square,

or round sharp points of various curves are required.

These points are easily kept in proper condition, and

in some instances are used for years without change or

repair.

A favorite method of filling with non-cohesive gold,

by many excellent operators, is in the use of cylinders

or blocks ; for this method instruments especially
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adapted have been devised, which the following cut

represents

:

Fig. 3a

Fig. 84 is square from the curve to tlie point, and

is used in the same manner, and for nearly the same

purpose, as Fig. 3-1
Fig. 34

For inti'oducing and condensing key-blocks—those

intended to bind the filling in place—Fig. 35 is the

proper form

:

Fig. 35.
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Figs. 36 and 37 are designed for condensing the

surface of crown fillings, in the superior and inferior

molars respectively
Fig. 36.

Fig. 37

The instruments represented by the following are

for condensincr the surfaces of proximate fillings.

Fig. 38.

Fig. 39 represents round right and left condensing

points to be used in filling proximate cavities.

Fig. 39.
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Figs. 40 and 41 are flat, right and left condensing

points, for same cavities as Fig. 39.

Fig. 40.

Fig. 41.

The following cuts represent a set of filling in-

struments devised and arranged by Dr. W. G. Red-

man,

They constitute probably the most complete set

made, for filling with blocks or cylinders for non-co-

hesive gold. They are made with ebony or ivory

handles, and are used with hand force only.

With cohesive gold in any of its forms, the points

all require to be serrated. There are three or four

varieties of these, which it will be proper to describe.

The first is square, and slightly bent about half an

inch from the end, which is formed into four or six

definite sharp points with the edge of a thin file. Of

this variety there should be about five sizes, the largest
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entering No. 18 of Stubb's gauge, and the smallest No.

38. The former should liave six points, and the other

Fig. 42.

two sizes four. (Fig. 43.) The cuts upon these are

made directly across the end. In another variety the

Fio. 43.
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end is rounded, and the file placed upon it at an acute

angle with the side of the instrument, and the cuts,

three in number, are made to the centre of the point,

FiG. 44.

which thus becomes triangular, or three-pointed, from

a common centre. (Fig. 45.) Four or five sizes of

these may be employed, ranging from 18 to 26, Stubb's

Fig. 45.

gauge. A thin double point, from 26 to 158, is in

many cases very valuable. Instruments with a con-

densing surface on the side, instead of the end, will

Fjg. 4().

frequently be required for filling lateral cavities

;

these may be denominated lateral pluggers. (Fig.

46.) This condensing surface should also be serrated,
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as already described. An instrument square at the

point, ranging from 18 to 22, and cut upon the end

by passing it along the cuts of a file both ways, thus

making a large number of small serrations at right

angles across the point, is valuable for consolidating

the surface of a plug. (Fig. 47.) Operating super-

ficially on the principle of the more 'deeply serrated

Fig. 47.

instruments, it yet leaves the surface free from deep

pits or indentations, and still so impressed that it will

receive and retain more gold, if necessary, as it would

not do if the end of the instrument was perfectly

smooth. A smooth-pointed instrument or burnisher

may be applied after all the gold has been added.

Fig. 48.

Fig. 48 is an instrument with file-cut sides. It is

valuable for dressing down proximate fillings to a uni-

form surface. There may be two, one with the sides
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Fig. 49.

I i (I '

parallel with the shaft, and one with its sides trans-

verse to the shaft; it terminates in a sharp edge.

In considering this subject thus far, the aim has

been to present the principles that should be embraced

by instruments for properly filling the various classes

of cavities that are presented.

Within the last ten years great changes and im-

provements have been made in this class of instru-

ments, especially with reference to classifying and sys-

tematizing them.

It will be seen by the accompanying illustrations

that considerable attention has been given in this di-

rection. Fig. 49 presents Dr. W. H. Atkinson's

^* Omega " pluggers.

Those who have become familiar with these instru-

ments prize them very highly.

Dr. F. Abbott's set of pluggers are also regarded

highly by many. (Shown in Fig. 50.)
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Fig. 50 b.

a i I fk\ © ^ I

Fig. 51 a.

This cut (Fig. 51) represents Dr. Lewis Jack's

^^ Matrix'' pliiggers. The.y are designed for and are

well adapted to operations in which the matrix is re-

quired.

Fig. 51 b.

III

Fig. 52 represents Dr. R. W. Varney's set of

pluggers. These were among the first regularly

arranged sets of pluggers, and, in some respects,

superior to any that preceded them, and became very

popular.

Fig. 53 represents Dr. C. R. Butler's set of pluggers,
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Fig. 52 b.

r
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Fig. 53 a.

//o

different in some respects from all the others, but ex-

cellent nevertheless, and better adapted for some cases.

Fig. 53 b.

n vi

Fig. 54 shows in many important respects the most

perfect set of plugging instruments ever made. They

are the result of long and patient investigation ; they

will be at once recognized as the work of Dr. Gorydon

Palmer.

The following cut illustrates them as well as the

engraver's art can do it.
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Fig. 54.
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A minute description of each, with the directions for

its use, is given in section B, in the Appendix.

In many cases, a valuable instrument for consoli-

dating is the phigging-forceps, the general form of

which, except the beaks, is that of the ordinary straight

extracting forceps. The beaks are formed into sockets

for the reception of the plugging-points, one of which

is of the common construction, but the other has a

broad flat surface to rest against the tooth. (Fig. 55.)

This instrument is applicable only in certain cases,

principally in filling proximate cavities. Its main ad-

FiG. 55.

vantage consists in its capability of applying a strong

pressure upon the filling without affecting the socket.

Manipulation with it is less rapid and definite than

with the ordinary condensing instruments ; and with

it, too, there is much danger of fracturing friable

teeth.

There has been, within the last few years, very

great improvement made in the serrated plugging

instruments—those employed for working cohesive

foil. It consists in delicacy and perfection of form,

a large addition to the variety, and a good systematic

arrangement.
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These instruments are now manufactured and put

up in sets, embracing every requisite form, numbering

from forty to sixty ; this includes surface condensers

and burnishers.

The profession is largely indebted to the efforts

of Drs. Palmer, Atkinson, and Abbott, of New York,

for the perfection obtained in the production of these

instruments.

The File.

Of this valuable and indispensable instrument there

is a variety of forms used by the dentist. The thin

Fro. 56.

files (Fig. 56) are chiefly applicable to the anterior \.

the thick, heavy, knife-shaped (Fig. 57) to the pos-

terior teeth. The latter, to facilitate their approach

to the points operated upon, have various curves, some

single, others double, the double being preferable, since

they bring the handle of the instrument on a line

with its cuttmg edge. The cuts upon this instrument,

too, are quite various; in size, ranging from very

coarse to very fine, and in obliquity from a line almost
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at right angles across it to one at an angle of forty-five

degrees. These cuts, too, are either single or double,

the double being those made across one another. The

single, however, are preferable for all operations on

Fig. 57.

the teeth, and the more oblique are to be recommended,

since they cause less of that jarring unpleasant sensa-

tion to the patient.
Fig. 58.

There are in use various forms of file-carriers, two

of which are represented in Figs. 58 and 59. Fig.

59, denominated " Redman's file-carrier^" is an excel-

lent instrument, one principal advantage of which

consists in the facility with which it may be changed

from the one side to the other. Files are made

adapted to the instrument, the chief advantage of

which is that it retains the file much more firmly
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than it can be held in the fingers. These carriers are

made with a variety of curves to accommodate dif-

FiG. 59.

ferent positions. There is also a great variety of

small file-point instruments for dressing down fill-

Fig. 60.

ings, the more important of which .are represented in

Fig. (30.
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The Use of the File.—^hen a separation of the

teeth is requisite, preparatory to filling, it is fre-

quently accomplished, either in whole or in part,

with the file, though now far less frequently than for-

merly. Principally, in such a case, its use is re-

stricted to finishing and smoothing, after the greater

portion of the work has been done with the heavy

cutting instrument, or, in dressing off the thin at-

tenuated edges. The file is valuable for removing

superficial decay, being called into frequent requisi-

tion in caries of this kind. It is employed to dress

off roots preparatory to the insertion of pivot teeth,

for which purpose it is required to be of a round

or half-round form. It is used for dressing off sharp

portions or edges of the teeth that may be injurious

to the soft parts, and, in some cases, for dressing

down a tooth that is elongated. In finishing many

fillings it is almost indispensable. It was formerly

used to some extent in the treatment of irregularity,

but for this purpose it has been abandoned.

Mode of Using the File.—The patient should be con-

veniently seated, with the head on a firm support,

and under the control of the operator, who should

occupy a position at the right of the patient, in most

cases, so disposing the head of the latter as to give

free access to that point which is to be operated

upon. In manipulating with the file considerable

skill and delicacy are requisite. It should not be
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held with a stiff, unyielding grasp, so as to catch and

jar, but should be applied with a gentle pressure,

and drawn across the tooth with a free and flexible

motion. It should be frequently moistened, and not

allowed to clog with the filings, being kept free of

these by repeated applications of the brush. A sharp,

new file, with a quick, light movement, will cut far

more rapidly, and less unpleasantly to the patient,

than one that is dull or clogged applied with a heavy

pressure. If the tooth bone is sensitive, the file

should be moistened in warm water. For cleansing

files, when clogged with dentine, the wire brush in

common use is quite efficient. Every operator should

have one at hand. The form of a file may be changed

by drawing the temper, bending it as desired, and

then retempering it. It is better, however, to have

them made of the proper form at first.

The teeth, while being filed, should be supported

by the fingers, or by an instrument for the purpose;

or. a cork or piece of soft wood may be inserted be-

tween the tooth being filed and the teeth of the op-

posing jaw, and the pressure thus used as a support.

The tooth being sustained in this manner, there is

less jarring experienced by the patient, and less lia-

bility to produce irritation of the periosteum. When
filing the anterior teeth it is generally better to hold

the file in the fingers. For filing the incisors and

cuspids a thin, bevel-edged file is to be preferred.
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In dressing a tooth with a file, the last that is used

should be a fine one, after the application of which

the surface operated upon should be made as smooth

as possible with a stone and burnisher, or with a buff

and rotten-stone.

In separating teeth with a file, where but one is

decayed, care should be taken not to cut the sound

one. For this purpose it will usually be necessary

to have a safe-sided file, one side smooth to present to

the sound tooth; and, even then, the cutting edge

should be somewhat bevelled from the safe side, that

the sharp angle of that edge may not rasp the sound

tooth; in no case of this kind should a square-edged

file be used. In cavses in which it is necessary to

file teeth that are somewhat loose in the sockets, and

whose periosteum is in a state of irritation, to build

up a wall of plaster of Paris round them, permitting

it to harden, will very much facilitate the operation.

Perhaps a preferable method, in some respects, for

accomplishing the same object, is to mould softened

gutta-percha to the tooth and the parts about it; after

it has become hard, hold it firmly in place while the

filing is accomplished. Or, binding three or four

teeth, including the loose one, with fine silver wire,

the loose tooth will be held firmly. Either of these

methods will be found valuable in cases where it is

necessary to dress oflf a considerable portion from the
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end of one or more of the inferior front teeth. There

are some teeth upon which the use of the file is

hardly admissible; as^ for instance, those which are

highly predisposed to inflammation and sensitiveness

of the dentine. The teeth of young persons, being

often of this character, should be filed with great

caution, but, in general, those of adults may be

filed if properly done, with more freedom. The file

should not be used upon the teeth when the peri-

osteum, the gums, or the mucous membrane is dis-

eased, or strongly predisposed to such a condition.

It should never be used for the correction of irregu-

larity of the teeth-5 especially when they are sound

;

nor should it be employed to separate sound teeth

to introduce clasps.

Filing the teeth is an operation against which

there has been and still is much prejudice, though

without sufficient cause. Whatever injury results

from this operation is from the imperfect manner in

which it is performed, and from subsequent neglect

of the tooth which has been subjected to it. A tooth

skilfully treated with this instrument, and properly

cared for afterward, will not be more liable to decay

at the point operated upon than at any other where

the dentine may be exposed.

Since the introduction of the disks to be used with

the engine, and especially the diamond disks, the de-
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mand for the file for separating and dressing the

teeth has become very greatly diminished, and, in

the practice of some, almost wholly superseded. It

is well, however, that the student should learn the

use of the file.



CHAPTER V.

SEPARATION OF THE TEETH.

In most cases of proximate decay, the teeth, before

the operation of filling can be performed, must be

separated ; though cases are not unfrequent where

the space between them is sufficient to admit of free

manipulation without this preliminary. An imper-

fect accomplishment of this first step in the process

of filling is a prolific source of the many failures, in

proximate cavities, to attain to efficient and durable

results ; for unless this step be thoroughly performed,

so as to make room for the free introduction and

use of the various instruments requisite, no part of

the work can be comjolete. Though the most com-

mon object for which teeth are separated is to ob-

tain space for free manipulation with the instru-

ments in filling, yet there are various other objects

for which they have been separated, but many of

which are now better accomplished by other means.

It is sometimes necessary to cut away more than

would otherwise be requisite, in order to remove thin,

friable edges of the cavity, so as to obtain sufficiently

firm borders. Teeth are in some instances separated

for the introduction of clasps—a practice always to



SEPARATION OF THE TEETH. 143

be deprecated, since it usually proves' injurious.

Though the practice was once very common, yet

most if not nil the best operators have now, with

good reason, abandoned it altogether. At one time,

too, it was a general practice to separate the teeth

with the file to relieve a crowded condition ; but this,

also, has been superseded by better processes.

There are two methods of separating the teeth :

the one, to cut away a portion; the other, to force

apart by pressure, acting upon one or more teeth, as

the circumstances admit. Formerly, all separations

were effected by the file, and this of very crude

form and cut, by which instrument, especially in

unfavorable cases, much injury has been done.

Though the file is a valuable instrument, yet, for re-

moval of any considerable portion of dentine, it is

not to be recommended. Its action upon sensitive

dentine is exceedingly painful, besides being tedious

and wearisome to the patient and operator; it is also

liable to irritate the periosteum, and to increase in-

flammation. When a separation is to be made that

requires the removal of a considerable portion of the

tooth, the chisel, or cutting instruments, illustrated

on pages 100 and 101, are to be preferred. These,

if of the proper form and temper, and in good condi-

tion, are very efficient for the purpose, performing

the work far more rapidly than the file, and far less

unpleasantly to the patient. They effect the remo-
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val of sensitive dentine with but little or no pain,

and without liability to increase the inflammation,

or to produce irritation or disease of the periosteum.

The force of these instruments is sustained by the

entire attachment of the tooth, their pressure being

applied almost in a line with its axis. Besides, by

their use, the contiguous teeth are not liable to in-

jury, as by the use of the file they often are.

The manipulation with these instruments is very

simple. For separating front teeth, the instrument

i& firmly grasped in the hand,, the thumb placed on

the points of the teeth, and the edge applied at the

point or crown surface of the tooth from which the

portion is to be removed, and pressed gradually to-

ward the gums, but not thrust into the interval as

a wedge before it has freely cut its way. In this

manner, as much of the dentine as it is desirable to

remove is cut off* in a few moments. This class of

instruments is invaluable for forming the V-shaped

spaces between the bicuspids and the molars that

have been popular with many operators, but are

pointedly condemned by others. It requires a pro-

longed use of the file to make these separations

properly ; and hence the practice of attempting to fill

proximate cavities without any separation at all, by

operating through a small opening at the crown an-

gle of the tooth, or a small hole drilled through its

outer or inner portion. With the cutting instru-
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merits, points upon the teeth that the file cannot

touch are approached and operated upon with facility.

Another method of effecting the same kind of sepa-

ration is, by the use of the corundum disks, used

with the dental engine.

The profession is indebted to Dr. Robert Arthur

for devising and rendering practicable this very valu-

able appliance.

These disks, as seen in the following illustra>tion,

are made of various forms, suitable to meet all cases.

Fig. ()1,

For using the disks, carriers have been devised

and made. These should possess three qualities, viz.,

ready adjustment to the hand-piece of the engine

;

facility of attachment and release of the disk; and

the easy cliange of the disk to any desired angle with

the shaft containing it. That invented by Dr. George

II. Gushing possesses these qualities in a marked

degree, and is very effective.

The dotted lines in the figure show the angular

range of movement of the disk upon its shaft.

For convenience and safety in using the disk, a

10
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shield or covering is adapted to it that effectually

protects all parts except that operated upon.

Fig. 62.

By means of this instrument, separations of little

more than a mere opening to the largest V-shaped

space can be readily made, and it is claimed with

Fig. 63.

equal if not greater ease to the patient than by any

other method.

Skill and experience are required for their facile

use.

The use of the disk has largely superseded that of

the file for separating teeth.

But the method of separation by pressure is in

many cases to be preferred, especially in the case of

anterior teeth, whose natural form it is important to

preserve.

Till within a comparatively recent period, it has

been the general practice to separate by gradual
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pressure ; and it is even yet the favorite method with

soHie operators. But in almost all cases where sep-

aration is to be made by pressure, it can be done at

once quite as well, if not better, than to prolong the

process through several days ; there is economy of

time, and the patient experiences less pain, and there

is less liability of doing injury to the teeth or the ^

parts about them.

The anterior teeth, or those of single roots, yield

very readily to a strong separating force, applied in

the form of a wedge, notwithstanding the teeth may

all be in contact with each other ; though in some

cases the teeth are so firmly set, and the parts about

them so dense and unyielding, that it is with great

difficulty they can be moved, without too much vio-

lence to the parts. It is not generally practicable to

attempt to separate the molar teeth by pressure.

The method of effecting immediate separation is

very simple ; it consists in forcing a wedge of some

fine-grained wood of medium resistance—orange or

box wood—between the teeth to be separated, either

by pressure with the hand, or by the blows of a mallet.

The wedge should be driven in at the necks of the

teeth ; before this, however, a shield-wedge should

be^put between the necks of the teeth against the

septum of gum ; it should be of such form as to re-

tain its position while the chief wedge is being driven

in;, and when they are very firm^an assisting wedge
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may be used, inserted between the points of the teeth,

and receiving strokes alternately with the other. The

assisting wedge should be of very dense wood, and

driven in with great care, for its leverage upon the

teeth is very great. When the required space is ob-

tained, the wedge at the necks of the teeth should be

driven tightly in, and the other withdrawn. If all

the teeth in the vicinity of those to be separated stand

in contact, the resistance to separation, whether by

immediate or gradual effort, w^ill be greater.

For the introduction of the wedge a dental wedge-

forceps has been devised ; for forcing wedges between

the teeth this is preferable to the mallet, as the

unpleasant blows of the latter are avoided; the wedge

is introduced by gradual pressure, the teeth are sup-

ported by the opposing jaw of the forceps ; and again

the wedge can be as easily introduced from the inside

as the outside of the arch, which in many cases is a

great advantage.

Two forms of appliances, denominated separators,

invented by Dr. Jarvis, are very valuable aids in the

separation of the teeth. The one is for separating

the anterior and the other the molar teeth. The

former is described as consisting of two steel wedges

approaching and passing each other; being thus

drawn together by a thumb-screw, making gradual

and prompt separation where it is applied.

Its operation is much more ac€eptable to the patient
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Fig. 64.
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than that of the ordinary wedge driven with the

mallet. It will be found useful in making room for

passing rubber-dam between crowded teeth. It may
also be used to advantage in connection with the

wedges.
Fig. 65.

That for the molars consists of a properly formed

piece of steel, bent upon itself, with the ends formed

to fit the outer and inner portions of the proximate

surfaces of two adjoining crowns.

These jaws are forced apart by the action of a

screw, which passes through one and against the

other.

This form is applicable to all the bicuspids and

molars. It does not touch the gum or injure the

teeth, neither does it cause much pain.

The appliance may remain on the teeth in some

cases while an operation is being performed ; other-

wise a wooden wedge should be inserted between the

teeth. It is represented by the following figure.

The rapidity with which the operation may pro-

ceed, and the extent to which it may be carried, will

be determined by the tolerance of the parts to the

movement, which should not be greater than the

elasticity of the tissues will permit; not the slightest
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laceration or rupture should be made ; again, great

care should be observed, lest strangulation of the

vessels that enter the roots be effected ; this would be

Fig. 60,

far more liable to occur in the teeth of young persons,

or before maturity. There is in adults, however, a

great diversity in their susceptibility to injurious

influences.

Many operators still prefer gradual separation by

pressure. In order to secure the most successful

results the condition of the parts should be strictly

observed. The gums, periosteum, etc., should be in

a healthy condition, for much injury may be done

by attempting to separate teeth by pressure when the

contiguous parts are in an irritable state. In per-

sons of a neuralgic diathesis, in those whose vital

energy is weak, and particularly in those whose con-

stitutional tendency is inflammatory, this operation

is scarcely admissible. If, in such cases, it is at-

tempted at all, it should be proceeded with very care-

fully and gradually, and should be preceded by con-

stitutional treatment. There are many cases in which
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it is best to make the separation parti}- by pressure,

and then to complete it by dressing off the thin fria-

ble edges of the cavity with the cutting instrument

or file. Whether the process is to be wholly or only

partly accomplished by pressure should be determined

beforehand.

Various materials have been employed for sepa-

rating the teeth by gradual pressure, the chief of

which are cotton, wood, india-rubber and ligatures.

The condition and character of the parts to be ope-

rated upon will usually indicate the material best

adapted- in any given instance. In a good constitu-

tion, with the teeth firmly set and the contiguous

parts healthy, wood or india-rubber may be applied,

but in cases of an opposite character, a more yield-

ing and tractable material is indicated. The degree

of pressure to be applied and continued will be de-

termined by the susceptibility of the parts to irrita-

tion.. Soreness usually occurs in a few hours after

the introduction of the material. The pressure should

be gradual and constant, slight at first, and increased

in force as the patient will bear, the increase being

made every day, and continued till ample space is

obtained. The time necessary for the completion of

this process is from ten to twelve days; only one

separation should be made at a time. The teeth

should be retained apart till the soreness has abated,

before the operation. If not thus retained too long
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they will steadily return to their former position. It

is by some supposed that separation by pressure is ad-

missible only in the case of the young, or those under

thirty years of age. It is true that they are the

most susceptible, but the operation is, under favora-

ble circumstances, proper at any age.



CHAPTER VI.

FILLING TEETH.

The operation of filling teeth is an interesting and

important one^ requiring for its successful accomplish-

ment peculiar talent and large experience. It is the

only means as yet ascertained of completely effect-

ing the object for which it is emploj^ed, namely, ar-

rest of decay and preservation of the organs. Thera-

peutic agents avail but little here, so low is the or-

ganization and so feeble the vital power. Nature, so

efficient in more highly-organized structures, does

comparatively little in disease of the teeth toward

arrest or restoration. Yet, on the other hand, these

organs are less liable to decomposition by the action

of foreign substances ; indeed, well-organized enamel

is almost invulnerable to any agents to which it is

ordinarily exposed. The dentine, however, is more

easily acted upon, and, when there is defect in the

enamel, is very liable to injury.

Scarcely an individual in our country arrives at

mature age with a perfect set of teeth ; indeed, nine-

tenths of our people have decayed teeth at an early

period of life. Hence, for beautifying, preserving,

and supplying these organs, art is in constant requi-
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sition, and in these respects great achievements have

been made. In the operation of filling the teeth, es-

pecially, the achievements are conspicuous ; and here

is scope for the highest skill. Every successive step

in the process of filling a tooth demands a complete

and conscientious application of the most efficient

and best adapted modes and appliances of the art. In

the following remarks it is proposed to analyze this

whole process, examining, in their order, the various

steps necessary to be taken, and endeavoring to in-

culcate the true methods of accomplishing them.

Examination.

When a case is presented there should first be a

thorough examination, since by this all the subse-

quent work will be modified. For this purpose the

proper exploring instruments should be at hand,

which should consist of a sufficient number and va-

riety of fine sharp-pointed instruments, so formed and

curved as to be readily brought into contact with

every point of surface of the crown of every tooth,

and indicate any defect that may exist.

The accompanying cut represents the common and

perhaps the best forms of this class of instruments.

In addition to these, mirrors, reflectors, and mag-

nifiers, when properly adjusted and skilfully used,

are very valuable.
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There should be two or three sizes of mirrors, ad-

justable to any angle requisite to reach every point

in the mouth efficiently.

Reflectors are desirable for throwing light upon ob-

scure or dark points.

Fjg. 67.

(

Magnifiers are important in examination of the

teeth, to bring to view defective points that would

escape detection by the unassisited eye. Every op-

erator ought to have at hand at least three grades of

Fig. 68.

these. Mirrors and magnifiers are combined to some

extent, but sufficient amplification and definition can-

not always be obtained in this way for all cases. The

common mouth-mirror is shown hy Fig. 68.
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Mirrors and reflectors are made adjustable upon

the finger of the operator, as in

Fig. 69.

Reflectors adjustable on the rubber-dam clamps

serve a valuable purpose, and should always be at

hand. Shown in
Fid. 70.

They are also attached to the rubber-dam clamps,

which makes, for many cases, a very convenient ar-

rangement.

Fig. 71 is a magnifier, to be used on the finger of

the operator. The chief use of the magnifier, how-

ever, is for examination rather than for operating.

The points to be noted in the examination are as

follows

:
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The temperament; the present health ; the consti-

tutional tendencies : the secretions,—the saliva and

mucus ; the mucous membrane and the gums ; the

constitution and condition of the teeth; the num-

ber of them remaining in the mouth ; the number

affected; the extent and nature of the decay, and

the character of the agents producing it. By the

examination we ascertain how to proceed in the op-

Fig. 71.

eration ; if much or but little labor is required;

whether the operation, will be a simple or a difficult

one ; and if difficult what circumstances render it

so ; and, besides, som^ conclusion is arrived at in re-

gard to the precise means to be employed for obtain-

ing the desired result, as well as the permanency of

that result.

Opening.

The next step is to open the cavity of decay, so

that it may be approached and operated upon at all
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points. The particular manner of performing this is

determined by the extent of the decay, and its posi-

tion upon the tooth. In all cases the opening should

be such as to give free access to all parts of the

cavity, for effectually removing the decayed portion,

for perfectly forming the cavity, and for introducing,

thoroughly consolidating and finishing the filling. In

central crown cavities of the molars and bicuspids,

the projecting or pendent portions of enamel should

be cut away. There are cases, however, where such

portions are firm and not liable to be broken, and

where they can be well sustained by filling under, in

which it is admissible to leave some projection. This

is true of only those teeth which are of good, firm

texture. There are two abjections to these abrupt

projections of enamel : it is very difficult and in

many cases impossible, to fill perfectly beneath such

portions ; and again, they are liable to be broken

down during mastication.

For opening up these cavities, in many caSes the

bur drill alone will be quite sufficient ; those of dif-

ferent sizes being employed, to open up the orifice

gradually, so that too much violence may not be done

to the teeth. In all very small cavities, the bur is

all that is required, except in decayed fissures, and

for these the fissure bur is almost indispensable.

In cases w) ere the decay is more extensive, and

the cavity larger, the chisel or heavy cutting instru-
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ment, in connection with the drill, will be found very

useful. Fig. 72 represents valuable forms of these

instruments.

Fig. 72.

Fig. 8, page 101, represents instruments for this

purpose, of various forms and sizes ; they may be

used either with hand force or the mallet. In cases

where much cutting is required, the latter method is

preferable, being more rapid in execution, and less

objectional to the patient.

The iBne file or bur should always follow the use

of the chisels, to give a smooth and even surface to

the part upon which the cutting has been made.

Removal of Decay.

After the cavity is opened, the next step in order

is the removal of the decayed dentine. As a general

rule, this should be entirely removed. There is,

however, some variety of opinion upon this subject.

This difference of opinion is in regard to cases
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where an entire or a partial decomposition of the

dentine has taken phice quite to the pulp, where, by

its removal, the pulp would be exposed. It is main-

tained by some that decayed dentine affords a better

protection to the pulp than any artificial covering;

and hence it is better to let it remain, since its adap-

tation is more complete ; and it is not in every sense

a foreign substance.

On the other hand, it is contended that the de-

cayed dentine, being in an abnormal condition, will

irritate, and in many cases ultimately destroy, the

pulp. And again, that there is danger of making

undue pressure upon the pulp, in filling on such

softened portion.

In many cases it is maintained that partially de-

composed dentine will become dense again, if pro-

tected from the influence of foreign agents that de-

compose it. This sometimes would seem to be

true. For in some cases wdiere fillings have been

introduced into cavities, at the bottom of which a

portion of softened dentine covered the pulp, on re-

moving them in from one to five years afterward,

all parts of the cavity were found to be equally and

normally dense. This, perhaps, would occur only

in good constitutions, and under favorable circum-

stances ; but wnth such constitutions and circum-

stances, w^iere the softening is not too extensive,

and the decomposition but partial, it may be per-

il
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mitted to remain, with a strong liability of a favor-

able result. This would certainly be better than to

cut it all away, and expose and perhaps wound the

pulp, and then endeavor to cover it with some

wholly foreign material that w^ould not be perfectly

adapted to it, that would press a little too hard at

one point and not touch at another, and that would

be quite as liable to be pressed down on the pulp as

the softened dentine.

In this discussion much depends upon the point,

whether partially decomposed dentine can retain its

vitality. This it is not now proposed to consider.

There are some particulars in regard to the removal

of deca}^ how^ever, about which there is no diversity

of opinion : first, that all decomposed dentine should

be removed from all parts of the cavity, where the

pulp would not be exposed or injured thereby; and

that in all cases it should be entirely removed from

the lateral walls of the cavity, and especially from

the vicinity of the orifice. Even discolored dentine

should be removed from this part, unless weakening

of the borders or w^alls would thereby be occasioned.

Dentine often becomes changed in color when

there is no apparent decomposition ; such portion is

usually, though not always, without vitality. It is

not important to remove such changed portion ex-

cept for the appearance <)f the tooth ; it will produce

no change upon the living or normal part beyond
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it ; and it is better material to be in contact with

the living part than any metal of which a filling

may be made.

Decayed dentine is readily removed with the ex-

cavators. In any given case, such instrument should

be selected as would be best adapted for the pur-

pose, as well in regard to size and the form of its

edge, as to the curvature, or inclination. of its shaft.

The edge of the instrument should come upon the

walls of the cavity at such an angle as to accomplish

the work most efficiently. It should be very sharp,

and j)ressed firmly to the bottom of the decay at

one side, so as to remove the principal part at one

cut. So far as possible, the direction of the cutting

should always be from the nearest point of pulp ex-

posure, toward the orifice of the cavity. With the

proper instrument, and that in the right condition,

all the decay should be removed from any cavity

by a few^ firm, steady strokes. By this method less

pain is caused the patient, and the work of the oper-

ator is facilitated. It is intolerable to think of being

subjected to an awkward, clumsy hand, with a dull,

ill-shaped excavator, scratching upon the surface of

a decayed tooth, for a length of time apparently to

the patient interminable.
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Forming Cavities.

The next step in the operation is the formation of

the cavity. By this the cavity is so formed that it

will well receive and retain the filling when properly

introduced. Tn very few cases is the cavity of

proper form when the decaj^ is removed ; but in al-

most every instance more or less of the solid dentine

must be removed to secure a proper form to the cav-

ity. Much time, patience and labor are required of

the operator for the proper accomplishment of this

part of the work, and much endurance on the part

of the patient. In this part of the work several

particulars require consideration. The great object,

however, is to give to the cavity such a form as will

secure the most perfect adaptation of the filling to

every point, and its permanent retention in place.

The cutting for the formation of the cavity should

be accomplished with the least possible loss of healthy

dentine; this is a point upon which good judgment

should be exercised. The strength of the walls of

the cavity, and the ability of the parts to withstand

the pressure, both in the introduction and consolida-

tion of the filling and in the act of mastication,

should be well noted. It may be regarded as a rule

from which there should scarcely ever be a depar-

ture, that the enamel should never be encroached

upon, through the dentine, in excavating to give
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form to a cavity. When there is but a lining of den-

tine at any given point on enamel, after the decay

is removed, it should remain for the preservation

of the enamel ; it should not be cut through either

by pits or by grooves, much less should any consid-

erable portion be removed.

There are cases occasionally in which the dentine

is wholly decayed, and its removal lays bare the

enamel ; when such a case occurs, the enamel sliould

be retained in as perfect a condition as possible, and

no attempt made to form pits or grooves in it. The

reason for this is found in the friability of the

enamel.

It may be regarded as an axiom, that where it is

necessary to cut the healthy dentine to give proper

form to the cavity, it should be done at that part of

the cavity where the tooth will suffer least from the

loss. The precise point and amount of cutting will

be determined by the form and size of the cavity,

and the amount of solid dentine remaining after the

decay is removed.

In small cavities, where there is sufficient material

to work upon, the object is to give the cavity a reg-

ular form, and make the retaining-points where it is

most convenient and efficient.

In large cavities, where one side of the tooth is

weak, places must be selected for making the re-

taining-points that will least affect the weak point.
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Frequently, in proximate decay of the anterior teeth,

the labial and palatal walls are friable, and would

be easily broken; much cutting upon such walls

would not be admissible. Again, the decay often

extends towards the point of the tooth, down to the

union of the labial and palatal plates of enamel ; in

cases of this kind, all that can be done at this point

is to remove the decay ; and fracture will sometimes

occur even in accomplishing this.

In some instances, as in the crown cavities of the

molars, th=e cavity will be nearly or quite of proper

form when it is perfectly open, and the decay all re-

moved. This is the case when the decay is confined

to a simple perforation of the dentine, without any

considerable lateral extensions. In proximate cav-

ities there is always more or less excavation of the

solid dentine required, to give the cavity proper form.

There is no definite rule for the formation of cav-

ities, that will be applicable in all cases. The form

will be modified by the toath, the position of the

decay upon it, the extent and ramifications of the

decay, and the manner in which it is to be filled. It

is given, by some, as a rule, that the depth of a cavity

should be equal to its least diameter. This is a direc-

tion, however, of no general application, for many

cavities will be much deeper than the greatest diam-

eter, as in crown cavities of the molars ; and the re-

verse will often occur, as in labial cavities of the supe-
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rior incisors, and in proximate cavities of the molars,

in which it would be impossible to make anything

like an approach to this rule, without exposing the

pulp, and even cutting through its chamber.

A general direction, and one that we think good,

and applicable in many cases, especially in crown

cavities of the molars, and in almost any of the

deep perforations by decay, is to make the walls of

the cavity as nearly as practicable parallel with one

another. This rule is applicable in almost all small

cavities.

In medium or large-sized cavities, it is admissible

to leave them slightly larger at the bottom than at

the orifice, if circumstances require ;. a large cavity

of this form can be perfectly filled, when a small

one could not, from the fact that in the former there

is more room to operate in introducing^ adapting and

consolidating the filling.

Cavities that are larger within than at the orifix^e,

should have their walls perfectly plain, smooth sur-

faces, free from transverse grooves or depressions,, so.

that the gold may be accurately adapted to them.

It is sometimes necessary to leave a cavity slightly

larger at the orifice than at the bottom. This may

be done by a diverging inclination of the wall of one

or more sides of the cavity. When there is an in-

ward inclination of the wall at one side of the cavity,

the general form may be such as to retain a filling
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perfectly, for there may be two opposite sides parallel,

or even divergent ; in that case, the axis of the cav-

ity will not be in the direction of the centre of the

crown.

Two opposite sides may converge and the others,

diverge, and a filling be retained firmly. When two

contiguous sides have the same converging inclina-

tion, making the orifice larger than the interior, if

the walls are smooth, plain surfaces, a filling will not

be retained ; but retaining-points may be made by

fortning transverse grooves or pits upon them, and

by this means* the filling be firmly retained. As a

general rule, it will be necessary, when the orifice is

larger than the cavity within, to make grooves or

pits on the wall. For this purpose the diamond-

point excavator is invaluable.

If the cavity is large, and the walls near the orifice

thin, and liable to be broken, the situation of the

grooves or under-cutting should be farther within the

cavity than if the walls are firm out to the edge.

Sometimes it is best to make little pits at the bottom

of such cavities for retaining-points. In cases where

it is necessary to make an under-cutting, one or two

little transverse grooves upon one side will be suffi-

cient, and in no case on more than two sides, leaving

the others perfectly plain surfaces.

In the formation of retaining-points in difficult

cavities, there is considerable diversity of practice :
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under-cutting and grooving have been very com-

monly employed. Another method in common use

is that of drilling little holes or pits into the dentine

at the most favorable points, these taking different

directions. This kind of retaining-points is much

better calculated to answer the purpose, in filling

with crystal gold, or cohesive foil, than with the or-

dinary non-cohesive foil after the old methods. When
these perforations are made at different inclinations,

and then perfectly filled with cohesive gold of any

kind, the filling will certainly be retained in place.

For making these perforations, a small square-edged

drill is the proper instrument.

Such retaining-points are seldom or never required

in crown cavities of the molars; but in proximate

cavities they are frequently employed with great ad-

vantage. In forming them care should be exercised,

lest the pulp-chamber is encroached upon by the in-

strument. In almost all cases, the proper point for

forming them is in the cervical wall of the cavity.

Some operators discard any definite retaining-points,

grooves or angles, but aim, instead, to give a general

retaining form to that part of the cavity in which

the filling is to be commenced, and upon which re-

liance is to be placed for its retention. The advan-

tage of definite retaining-points is twofold ; first, to

facilitate the introduction of the first part of the fill-
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ing ; and second, its more certain retention after it is

in position.

Another particular to which attention should be

given is the border of the orifice. It should always

be an object to secure an emn^ smooth and strong bor-

der to the orifice of the cavity. It is impossible to

make a good finish with a rough, uneven border

;

the filling is also more exposed to injury ^^bj^ mastica-

tion. The integrity of a smooth, plain surface is

retained under influences that would break up and

destroy an uneven one. Some operators polish the

borders of all cavities, before filling, as perfectly as

possible, and regard no reasonable amount of labor

in this direction as lost. This polishing certainly

adds to the security of an operation. It is also very

desirable to have ^finn margin ;, to obtain this, it is

often necessary to cut away more than would other-

wise be desirable. A smooth, firm border should not

be sacrificed for the form, and especially in the pos-

terior teeth. It is very objectionable to some persons

to have the perfect form of the front teeth marred or

changed ; but it should be remembered that even a

front tooth one third cut away, and so filled as to be

permanently preserved, is far more valuable than an

artifii^cial one.

Another particular that should always be observed^

is the removal of all acute angles, and especially

when they are in the vicinity of the orifice of the
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cavity. These are seldom or never found in proxi-

mate cavities of the molars and bicuspids ; occasion-

ally they are found in proximate cavities of the cus-

pids^ and frequently in proximate cavities of the in-

cisors, particularly at that part of the cavity next to

the cutting edge of the tooth. Such angles are very

often found also in crown cavities of the molars and

bicuspids, where there is an extension of the decay

along one or more of the fissures of the crown.

It is difficult—almost impossible—to fill perfectly

a sharp angle, and hence the necessity of obliterating

such when it occurs. This may be done either with

a small delicate cutting instrument or with a small

bur drill. It is an operation requiring great care

and delicate manipulation, at least so far as the an-

terior teeth are concerned. When a sharp angle

occurs in the proximate cavities of the front teeth,

it is usually near the cutting edge of the tooth, just

at the union of the labial and palatal plates of en-

amel. A small chisel-shaped instrument is very

good for cutting out such angles ; indeed, in fissures

of crown cavities of molars, where the decay extends

backward, the straight chisel-shaped instrument is

just adapted to this purpose; but where there is an

anterior extension, the instrument should be curved

to almost a right angle, and forced down by pressure

of the thumb of the left hand. The small burs and

fissure drills, represented by Pigs. 20 and 22, used
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with the dental engine, will meet the requirements

in such cases with great facility. Some good opera-

tors recommend a slight reaming at the orifice of all

cavities, where it can be accomplished. The object

of this is twofold : to remove the sharp angle at the

orifice of the cavity, as it is liable to be fractured or

roughened in putting in the filling; and to give a

better margin to the filling. In making this bevel,

the bur, if one be used, should be but little larger than

the orifice of the cavity. The cutting should be but

slight—^just sufficient to remove the sharp corners
;

much cutting here would give too thin and yielding

an edge to the filling.

Exclusion of Moisture.

The complete and certain exclusion of saliva, and

all moisture from a tooth that is to be filled, has

ever been a great desideratum ; and till within a

comparatively recent period, was attained with diffi-

culty. A great many appliances and methods have

been employed for the accomplishment of this object.

The usual method was to pack about and around the

tooth upon which an operation was to be performed

napkins, bibulous paper, spunk, etc., retained in

place by holders. These, in most cases, were effect-

ual but for a short time, and when the flow of saliva

was abundant, constant viirilance and effort were nee-
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essary to secure the proper exclusion of moisture.

Quite a variety of instruments and appliances have

been employed for holding in place these various

paddings. Some of them were to be held by the

patient, others were so formed as to clamp the rolls

or pads firmly in place.

None of these appliances had reference to check-

ing the flow of saliva by compression upon the

mouths of the ducts; this, however, in due time

w\as introduced. Various appliances and adjustments

were made with this object in view. Pads of cloth,

bibulous paper, spunk, and disks of pipe-clay, were

the principal things used for this purpose; they were

placed and held firmly on the mouths of the ducts

by clamps, springs, etc. A good degree of success

was in this way attained in some cases, in others it

is impossible to close all the ducts ; and in almost

every instance these things stimulate an excessive

flow of mucus. Filling the mouth in the manner

just described was always objectionable to the patient,

and in many instances could not be tolerated.

In addition to all these things, various pumps were

devised for removing the saliva from the mouth as it

accumulated, all of which were more or less objec-

tionable.

All these modes and appliances have been super-

seded by the introduction and use of the rubber dam

and saliva extractor. For the former of these the
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profession is indebted to Dr. S. C. Barnum^ and for

the latter to Dr. J. E. Fisk.

The rubber dam is, by all those who understand

its use, justly regarded as an invaluable boon. It

can in enny and all cases be applied so as to abso-

lutely exclude moisture from a tooth or teeth while

being operated upon. It does not, however, prevent

the free flow of saliva into the mouth, and in many

cases this occurs to a very objectionable extent, and

either the patient must swallow it,—and with the

rubber dam in place very few can do this,—or it must

overflow from the mouth, which is very unsightly,

inconvenient, and annoying, or it must be drawn

from the mouth.

About ten years ago Dr. Fisk made available

the principle of the Giffbrd injector, devising the

Fig. 73.

saliva extractor, a very valuable appliance indeed
;

one that with a constant stream of water performs

its work perfectly. The above cut gives a sectional

view of it.

An instrument constructed by Dr. George B. Snow
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for the same purpose gives promise of great useful-

ness. In principle it is a compromise between the

Gifford injector and the siphon. It requires for

Fig. 74. Fig. 75.

operation but a small amount of water—about one

quart per hour. The water requisite for its work-
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ing is contained in a reservoir holding about two

quarts.

This instrument is very efficient and uniform in

its operation. It is shown in Fig. 74.

The most efficient appliance of this kind is now

attached to the fountain spittoon, which in its oper-

ation leaves nothing further to be desired. See ac-

companying illustration (Fig. 75).

With either of these appliances, the mouth can

be kept for any length of time entirely free from an

excess of saliva.

The rapid, easy and efficient application of the

rubber dam is not attained without some manipula-

tive skill and experience. It is prepared for dental

purposes of three or four grades, in resj^ect to thick-

ness ; the thinnest is about as thick as a sheet of

common commercial note paper; the other extreme

would be represented by about six-ply of the same

paper.

This web should be made of rubber of the finest

quality, and free from all foreign substances. Hav-

ing selected that of the desired thickness, cut a piece

six inches wide and from six to ten inches h^ng ; select

the proper place or places for perforating it for the

teeth ; for this, three sizes of punches' will be re-

quired : one about a line and a half in diameter, for

the molars; one about a line in diameter, for the

superior incisors and bicuspids, and one half a line,
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for the inferior incisors, and sometimes for small

superior incisors.

Tiiese punches are shown in Fig. 76. A prefera-

ble form of punch is presented in Ainsworth's rub-

ber dam punch, shown in Fig. 77. It consists of a

Fig. 76.

general forceps-form, having attached to one of the

jaws a solid cone punch, which cuts the rubber

against a perforated die, which is placed upon the

other jaw ; this die revolves so as to bring each hole

with a stop under the cone; there are four holes of

12
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Fig. 77.
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graded sizes. This is by far the most efficient in-

strument yet devised for this purpose. The distance

between the holes in the cloth should be from one

line to two lines and a half, governed by the dis-

tance between the necks of the teeth to which it is

to be applied.

The following accessories should be at hand and

ready for use before beginning its application to the

teeth :

Silh Thread.—That known as surgeons' or sad-

dlers' silk is well adapted to the purpose. There

should be at least two sizes of this.

For some cases the floss silk is better adapted

than the thread. These should always be at hand.

The clamps for rubber dam are indispensable ; they

are of various forms and sizes, and are now made

adapted to all teeth ; and in addition there is quite a

number of extras for special cases.

The following cut represents the set for the supe-

rior teeth of the right side, each of which has been

formed and adapted ta the respective tooth upon

which it is to be used.

There are in the full set thirty-two j and a few for

special cases, thu*s making by far the most complete

and efficient series of these clamps ever devised.

The profession is largely indebted to Dr. Delos

Palmer for the most efficient clamps that have been
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in use for several years, and wholly indebted to him

for the very perfect set represented below.

The clamps are usually placed on the teeth, after

the rubber-cloth is drawn over them, for the pur-

pose of retaining it in a proper position. Often-

times, however, the rubber may be drawn over the

R. S., 1. R. S., 2. R. S., 4. R. S.,

R. S., 6. R. S., 7. R. S., 8.

clamp, and then both together be placed upon the

tooth. This method is usually employed only when

one tooth is to be protected.

For this adjustment upon the teeth, clamp-forceps

are in requisition. They are so formed as to pass

into the curve of the clamp, and by pressure upon

the handles, open it sufficiently to pass on to the

crown of the tooth,, the rubber then being drawn

under the jaws of the clamp.

Fig. 79 represents the clamp-forceps in common

use.
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Fig. 79.
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The elastic strap, with clamps or catches attached,

is necessary for holding away the upper free portions

of the rubber cloth (Fig. 80).

Fig. 80.

The weights, also, for holding out of the way the

lower free portions of the rubber cloth, are used by

many. These are shown in Fig. 81. The work of

the ordinary rubber dam clasps and weights is much

better done by the little appliance found in notion or

furnishing stores, called the sleeve elastic ; it consists

of an elastic band three or four inches long, with a
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spring clasp upon each end, the beaks of which are

serrated, so that they retain a firm hold of anything

to which they are attached. They can be obtained

Fig. 81.

at any gentlemen's furnishing store for a few cents

per pair ; they are easy of application and really

supersede any other appliance for holding the rub-

ber dam. It is shown in Fig. 82.

Fig. 82.

Various sizes and forms oUvedges will be required;

these should be prepared beforehand, or they may

be made at the time they are to be used ;
their adap-

tation to the peculiarities of the case in hand rather

favors this course.
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Jarvis separators should always be at hand, to

press apart any teeth that may stand so firmly in

contact as to prevent the rubber from passing readily

between them.

Fig. 83.

Having now come to that point when the rubber

dam is to be applied, various questions and consider-

ations occur

:

First—Upon how many teeth shall the dam be

placed ?

The character of the operation will determine this.

For a simple crown cavity of either a superior or

inferior molar, if the opening of the mouth is capa-

cious, the embrace of one tooth may be, and often is,

sufficient. If, however, the mouth be small, or the

tooth unfavorably located, two or even three teeth

should be included, even for such a cavity as just

indicated. For filling proximate cavities, two or more

teeth should always be included, and more frequently

three or four. The difficulties liable to occur from

the embrace of an insufficient number are, encroach-

ment of the cloth upon the locality of the operation

(the size of the mouth and its behavior will modify
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this, however), and the liability of leakage about the

last teeth included in the embrace.

A sufficient number should in every case be in-

cluded to meet the requirements, and no more. The

practice of placing the rubber upon eight or ten

teeth, when two or three at most would be sufficient,

should not be encouraged or allowed. It is a waste

of time for the operator and an unnecessary annoy-

ance to the patient.

In the application of the dam, if it is to be put

upon two or more teeth, it should first be placed

upon that tooth which is most accessible, then upon

the next one, and so on till all the selected ones are

included. As the rubber is drawn over the crown of

each tooth, the thread or floss should be passed be-

tween it and its neighbor, carrying down to the

margin of the gum the rubber that is between the

holes ; this process should follow the application of

the rubber to each tooth.

The rubber will often pass with difficulty between

the teeth, either because of firm contact or because

of roughness upon the proximate surfaces of the

teeth, the latter sometimes causing tearing of the

rubber. To meet the former difficulty, the sepa-

rators (Fig. 83) may be used, and sufficient space

readily obtained to afford an easy passage between

the teeth, and a very thin saw for the removal of the

roughness ; this, however, should never be applied
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to the perfect surfaces of the teeth ; and in respect

to the rubber, moistening it with a solution of fine

soap, of proper consistence, will greatly facilitate its

passage between the teeth.

The rubber cloth now being upon the teeth, the

elastic band with its clasps should be attached to the

upper free border at each side, and drawn round the

head sufficiently to keep them out of the way; then

the thread, in connection with a small, properly-

formed instrument, will be applied for turning the

border of the rubber about each tooth down beneath

the margin of the gum, the thread accomph'shing this

between the teeth and the instrument, at the labial

and lingual surfaces. This is a part of the work

that should be carefully and thoroughly performed
;

the absolute exclusion of the moisture depends much

upon this. Ligatures are sometimes tied tightly round

the necks of the teeth, for the purpose of holding

the rubber in place about them; this, however, is sel-

dom required.

After this, the wedges, if required, should be in-

troduced. The objects to be gained by these are,—

-

increase of space between the teeth ; to retain the

septum of the rubber against the gum, and press the

gum up somewhat, and thus effect greater security

against the encroachments of moisture ; and to pro-

tect the gum from injury by the instruments which

are to be subsequently used.
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The elastic clasps should now be applied to the

borders of the rubber, in such a manner as to keep

them in a desirable position. With the rubber dam

thus adjusted, and the ^'saliva extractor" in proper

order and in place, there will be no difficulty with

moisture or an overflow of saliva in any case, and

the succeeding steps may be conducted with the ut-

most security, so far as moisture is concerned.

Some operators apply the rubber dani in almost

every instance prior to the removal of decay and the

formation of the cavity for filling ; and doubtless in

many cases it is the preferable course, the only ob-

jection to it being the prolonged inconvenience to

the patient ; but for this there is perhaps' full com-

pensation, in the greater facility afforded in the re-

moval of decay from and the excavation of the cav-

ity ; with the entire absence of saliva and moisture,

the work can be effected with greater rapidity and

precision
; improper cutting is less liable to occur,

and less pain is given to the patient.

After the rubber dam is properly adjusted, it is an

easy matter, with bibulous paper or some similar sub-

stance, to render the tooth and the part to be operated

upon thoroughly dry. Every particle of debris, cut-

tings of dentine, etc., should be removed from the

cavity before it is filled. This removal may be

effected by the small scoop-shaped instruments, of

which there should be three or four sizes. In con-
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nection with these, the '' chip blower,'' or warm air

blowpipe, illustrated in Fig. 84, may be advantage-

ously used.

This instrument consists of a small blowpipe, with

a cylinder an inch long and half an inch in diameter
;

this is placed down within two inches of the point

of the instrument. This cylinder is either made of

very heavy metal, or filled with wire or something

that will retain heat ^ on the other end is attached a

FiGr. 84.

^
stiff india-rubber ball, with an eyelet opening, one-

fourth inch in diameter. By placing the thumb upon

this opening and making compression, a jet of air is

forced through the point of the pipe, and the cylinder

being previously heated, the temperature of the jet

will be governed by that of the cylinder, and the

velocity with which it is forced through the instru-

ment. This jet thrown in a cavity that has been

made as dry as possible by wiping, soon makes a

very perceptible change, the walls becoming whiter

than before. This we consider the most desirable

condition in respect to dryness that can be obtained.
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Introducing the Filling.

Having in all these steps for the preparation of

the cavity made thorough work, the next thing to he

accomplished is the introduction and consolidation

of the filling. The manner of performing this part

of the work will be governed by the kind of material

employed, and also, somewhat, by the form of the

particular material, as well as the method adopted.

Some materials, as gold, for instance, may be used in

six or eight different forms, each involving a prin-

ciple peculiar to itself; and each of these forms is

susceptible of being used in different ways. It is

proposed to describe, as clearly and concisely as

possible, the various methods of filling that have

been found efficient. This is the more important,

since different operators differ in their election of

methods ; some preferring one, others another,—the

result of mere choice, habit, or some peculiar fitness.

The first method for consideration is that of filling

with ordinary non-cohesive gold foil. The principles

applicable to the use of this kind of foil also obtain

in the use of foils of other metals. Gold is used fiir

more than anything else. The common, and, indeed,

the almost universal method of using foil, in the early

periods of the profession, was in the form of a roll,

or rope, as it is sometimes called. By this method

the foil is cut into strips from one-third of an inch
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to two inches wide, the width being governed some-

what by the size of the cavity to be filled. This

strip is then rolled lengthwise, forming a loose roll.

The compactness of the roll should depend upon the

thickness of the foil, and the size of the points with

which it is to be condensed ; the smaller the points,

the more compact the roll may be.

It may be introduced either with the condensing

instrument or with the plugging pliers. If with the

former, it is taken up at one end on the point

of the instrument, and passed to the bottom of the

cavity ; and that portion within the cavity is then

pressed firmly against the wall where it is desirable

to begin the filling. There is no definite uniform

point in the cavities at which to begin the introduc-

tion of the gold ; usually, however, in crown cavities

of the molars, at the posterior wall. At whatever

point the filling is commenced, the cavity should be

so formed that it will retain in position the first por-

tion of gold introduced; and this may be done by form-

ing a little pit or groove for its reception. This is a

particular that cannot with impunity be neglected.

The gold should never change its position after it is

pressed to the wall of the cavity ; for its position

cannot be changed, except at a sacrifice of the adapta-

tion, after it is condensed. The end of the roll being

placed in the cavity, it is seized far enough without

the cavity to form a fold that will extend to the
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bottom^ and protrude about one line beyond the

border of the orifice. This fold is pressed firmly

upon the preceding portion of gold and adjacent walls.

Thus fold after fold is introduced, passed to the bot-

tom of the cavity, and, protruding from the orifice,

consolidated firmly: each portion as it is introduced

should be well adapted to the walls of the cavity

and the preceding portion of the filling.

It is important to obtain as complete an adaptation

of the filling to the walls of the cavity as possible
;

and in order to accomplish this, the centre should

not be filled too rapidly. The gold is thus introduced

fold after fold till the cavity is full. When it is filled

to two-thirds of its diameter, the gold should then be

adjusted to all the remaining walls of the cavity, and

the last portions of gold introduced somewhere in

the body of the filling, certainly not next to any wall

of the Ccavity. A more thorough adaptation of the-

gold can be made to the walls of the cavity by this

manner of arranging it than by introducing the last

portion at one side of the cavity. There is less lia-

bility of fracturing a frail tooth by placing the gold

on the walls first, and terminating the introduction

of it at or near the centre of the filling. It is the

practice with some to introduce the gold rather

loosely^cr without much condensing, and after being

introduced in this manner, to condense by forcing

into it a wedge-shaped instrument at various points,
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and filling these perforations with small rolls of gold,

continuing to use the wedge-shaped instrument as

long as it can be forced into the filling. This method

is by no means as efficient as that of condensing each

portion as it is introduced. By the latter plan the

filling can be made uniformly dense from the surface

to the bottom. This cannot be done by the use of

the wedge-shaped instrument ; it will compress most

at its largest diameter, that is, at the surface of the

filling.

In no filling, even when the walls of the cavity

are parallel, will a uniform density throughout be ob-

tained by perforating with the wedge-shaped instru-

ment. The filling would be most dense at the sur-

face, and gradually less so all the way to the bottom.

This method is objectionable for condensing the fill-

ings on the masticating surfaces of the molars

;

for in the act of mastication the inner portion would

yield, the surface of the filling would be crowded

down into the cavity, and the dentine Avithin the

orifice become exposed, and decay be the result. In

proximate fillings, this objection would not have the

same force. In pressing an instrument of a wedge

form into a filling with sufficient force to condense

the mass, there would be great danger of breaking

a weak wall of the cavity. The principal pressure

is lateral, and would consequently come upon the

side of the tooth.



INTRODUCTION OF THE FILLING. 193

In crown cavities of the molars, where there is any

considerable inward expansion of the cavity, that

method of condensing would be wholly inefficient; it

would not render the inner portion dense enough to

support the surface of the plug, and it would be

forced down, and necessarily be loose. In filling the

proximate cavities of the incisors, it is very objec-

tionable on account of the great liability, of break-

ing the inner and outer w^alls, which are usually

quite thin.

In preparing the foil for filling, some operators

tear off the foil in irregular pieces, and form these

into little balls or pellets, round and loosely rolled,

corresponding in size with the cavity to be filled.

These pellets are placed in the bottom, if a crown

cavity, and at one side if a proximate cavity, and con-

densed with a sharp-pointed instrument, attaching

one pellet to another till the cavity is full. This

mode is not so good as that previously referred to,

unless the gold is in a condition to weld perfectly
;

there is no continuous portion from the bottom to

the orifice of the cavity, and the outer portions are

liable to become detached. Both of these methods

of arranging the gold are objectionable in one par-

ticular, namely, the irregularity of the leaves of the

foil ; these are placed in the cavity without regard

to regularity, and the consequence is that, without

great care, far less gold will be introduced than by

13
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some other arrangement. Much more difficulty is

experienced in obtaining a uniform and equal density

than when the laminae are placed smoothly together.

Another method of preparing the foil is to fold it

into from four to twelve thicknesses, then cut off'

strips in width corresponding to the diameter of the

cavity. The strip thus prepared is introduced in the

same manner as the roll, except that as each fold is

inserted, it is placed smoothly against the preceding

portion, and kept smooth and free from wrinkles.

By this arrangement very little force is required to

bring the folds in perfect contact. Some care and

skill will be necessary to bring the instrument to

bear upon the whole surface of the fold. More gold

can be put into a cavity in this manner than in rolls

or pellets, unless these are used in small portions and

condensed thoroughly as they are put in.

Cylinder or Block Filling.

Another and in some respects far preferable

method, is filling with cylinders or blocks. Some

of the advantages of this method over that just de-

scribed are the following : the filling can be intro-

duced far more rapidly ; and the laminse, or leaves of

foil, take a more perfect position in the cavity, and

consequently the structure of the filling is better.

The form of the cavity should be much the same as
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that for any other method of filling ; there should be

some retaining-point so situated that the first block,

or blocks, can be fixed firmly in place, so that there

will be no liability of loosening during the subsequent

part of the process. It is important to have such an

arrangement, as otherwise it would be necessary to

employ an instrument in the left hand to retain the

first blocks in situation, till enough were introduced

to bind the whole by pressure upon two opposite

points in the cavity.

Forming Blocks-.—For forming blocks, use any

number of foil that may be desired, usually, No. 4

or 6, and either lay four or six sheets together, or

fold a single sheet into that number of thicknesses;

then cut ofi* from the sheets thus prepared strips

about one-third to one-fourth wider than the depth of

the cavity to be filled ; these are then rolled on a

small three or four-sided broach—the three-sided is

better. This instrument should be verj^ small—^no

larger, indeed, than is necessary for strength. Its

sides should be perfectly smooth, and its angles

shar-p ; ordinarily it should not taper, or at least but

slightly. For forming the conical blocks, some pre-

fer the tapered broaches, but they can be as well

made on the parallel-sided instruments. The strip

being taken between the thumb and the index finger,

is rolled on the broach equally, till the block or cyl-

inder is large enough, when the strip is broken off.
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The size of the principal part of the blocks should be

determined by the size of the cavity to be filled. Dif-

ferent sizes and forms will be required in almost every

case. Kelatively large cylinders may be employed for

the principal part of the filling. If the walls of the

cavity are parallel, almost all the blocks may be cyl-

indrical; but if there is an under-dipping of one

or more of the walls, the blocks adjusted to that par-

ticular part should be cone-shaped, corresponding to

that under-dipping. A number of small graduated

cone-shaped blocks, of different degrees of density,

will be required for completing each filling; as the

aperture becomes smaller, smaller blocks will be

needed. The cone-shaped blocks are formed by grad-

ually running the strip back from the point of the

instrument as it is wound on
;
greater or smaller

taper can be given to it as the strip is run less or

more rapidly back from the point. The density of

the block can be regulated by the firmness with

w^iich the strip is held between the thumb and

finger, upon which it is well to have a suitable cov-

ering, to protect the gold from the perspiration of the

hand. There are other methods of forming blocks.

Cylinders and blocks are prepared by foil manuf^ic-

turers, in sufficient variety, in respect to size, form,

and density, to meet all cases; they should always

be at hand. Fig. 85 represents cylinders and blocks

as prepared by foil makers. They may be made
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square, by making a great number of folds—fifteen

to thirty—and from this cutting strips as before di-

rected, and then from these heavy strips cutting off

the blocks of the desired size, which will then be flat

or nearly square. In one respect these blocks are ob-

jectionable. The edges when they have been cut

off are rendered dense by the action of the shears,

so that they do not possess the uniform density or

consistence of the rolled blocks or cylinders and it

is impossible to adapt them as perfectly to the walls

of the cavity, or to one another. This objection, how-

Kjg. 85.
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ever, may be obviated by cutting off the blocks with

a very fine knife, such as is used by the foil makers.

A good method of making pellets is to form with a

napkin, a sheet, or part of a sheet of foil, of any

desired thickness, into a roll of proper density, and

cut from it blocks or pellets, the length of w4iich

may be indicated by the size of the cavity to be filled.

These are liable to the same objection as those last

mentioned, the shears hardening them when they

are cut off. They are subject to the additional

objection, that the folds of foil are not as regular
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as by either of the other methods. But by proper

manipulation, with the gold prepared in this manner,

superior fillings may be made. Another method of

preparing blocks is by cutting a sheet of foil into two

or three pieces, then rolling them diagonally on a

steel wire or rod; the size of this wire will be deter-

mined by the required length of the blocks; as there

should be blocks of different lengths, the wires should

be of different sizes, and range from No. 2 to No. 12

of White's bur gauge plate. The size of the wire will

be determined by the depth of the cavity. The wire

being withdrawn, the roll is compressed to a strip.

These strips are now rolled squarely upon a No. 20

steel wire, the size of the cylinder being determined

by the size and form of the cavity to be filled.

These may be used either in their cylindrical form

or compressed and doubled. The cavity formed and

the blocks prepared, the next step is their introduc-

tion.

Introdncing the Blochs.—For placing the gold into

the cavity, the plugging pliers are required, the

points of which should be curved, so as to make the

most direct approach to the cavity. 1'he points, too,

if properly formed, may be used to some extent for

condensing the gold. All things being ready, the

cavity secured against the encroachment of moisture

from the saliva and breath, the left hand should be

employed to keep the rubber and the soft parts of
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the mouth in position. If there is an angle, a small

block should be first introduced with the pliers into

the proper position, one end upon the bottom of the

cavity, and the other protruding from the orifice, and

pressure then be made to consolidate it, and force it

into its position against the wall of the cavity. This

may be done with the pliers, or better with the

instrument represented b}^ Fig. 34. The part of the

instrument brought to bear upon the gold should be

roughened either longitudinally or transversely, so

that a proper surface may be left for the reception of

the succeeding portions. The largest blocks are then

introduced and consolidated successively as described,

the end of each left j)rotruding till the cavity is

filled
; each portion as it is introduced should be per-

fectly condensed. The gold should be filled in at

the sides of the cavity in advance of the centre, thus

being disposed round the walls till it meets at a

point opposite the place of beginning; and thus the

gold is adapted to all the walls of the cavity before

it is entirely filled, the last portions being introduced

somewhere near the centre of the filling. As the

cavity diminishes by the introduction of the gold, the

small and more dense blocks will be required; these

should be forced in and condensed, by crowding the

instrument (Fig. 36) down against the side of the

cone. Some operators terminate the filling against

the wall of the cavity, forcing down the blocks and
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compressing as above, till it is full. By this method

there is danger of fracturing the tooth, breaking

down the wall of the cavity, where the filling is ter-

minated. Another method is to fill up the cavity

principally with blocks, and to put in the last part of

the filling in the strip, filled in from the bottom to

the orifice. The objection to this method is, that

unless adhesive foil is employed, the portion inserted

in the strip is liable to be displaced, and in this way

the whole filling become destroyed.

Another method of arranging this kind of filling,

particularly when the bottom of the cavity is irreg-

ular, is to make a large, flat pellet, condense it firmly

to the bottom, and set the blocks upon this for a

foundation. By this method there is a more perfect

adaptation of the gold to the bottom of the cavity,

than by placing the ends of the blocks down upon an

uneven surfice. After the gold is all introduced, a

small-pointed plugger must be passed over the entire

surface, to consolidate the protruding portions. These

protruding portions should be' sufficient to make the

surface, after being condensed, perfectly flush with

the border of the cavity, for a depression here is

fatal to a complete finish, except by the addition of

cohesive gold. After the condensation with the finely

serrated points, then the blunt, smooth, polished,

points should be used with the mallet all over the

surface of the filling, then the files, burs, stones, etc.,
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of the various grades should be used to complete the

finish.

Dr. Badger described a method of filling a small

cavity on the posterior proximate portion of a second

molar, the third molar gone. The cavity is formed

with a bur drill. A cylinder is then formed in the

usual manner, and forced through a series of holes in

a drawplate, down to the size of the bur with which

the cavity is prepared. The block is thus rendered

quite dense. The cavity is then dried, anil the block

forced into it, which it exactly fits, protruding a little

from the orifice. This block is pierced in the centre

with a sharp instrument, and a small dense roll

forced into it; all is then condensed, and finished in

the usual manner.

Pellets.—Pellets made by rolling fragments or

pieces of foil between the thumb and fingers are used

by some operators, and with them they profess to

make as good filling as by any other method. They

are made of various sizes, and packed into the cavity

with sharp-pointed or serrate-pointed instruments.

The pieces may thus be very solidly worked together,

and a good filling made, provided the pellets are not

too large ; they should be small enough to permit the

point or points to work through them into the preced-

ing portions. Some operators use pellets and crys-

tal gold together. This may do very well if the co-

hesive property of the gold is employed ; but in that
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case, either form of the material would answer alone.

There cannot be as much gold put in by pellets as by

blocks or cylinders well adjusted.

Cohesive Foil.—By this is understood that condi-

tion of gold foil in which the leaves unite readily

and firmly together. This property of cohesion is

possessed in the greatest degree by properly manu-

factured foil, immediately after annealing. Not that

annealing imparts any new property to the gold, but

it removes obstacles to the manifestation of a prin-

ciple possessed by all gold under favorable circum-

stances. It is now about twenty-five years since this

property was first employed in gold foil for filling

teeth. To Dr. R. Arthur is due the credit of first

directing the attention of the profession to it, as

being available for filling teeth. He not only did

this, but he entered most fully into the details of the

manipulations, instruments, etc., pertaining to this

mode of operation. Almost all recently-prepared

gold foil possesses this property to a greater or less

degree ; there are methods of preparing it, however,

by which it possesses it more fully ; all recently

annealed foil is cohesive. If the foil is in this con-

dition when we wish to use it, nothing further is

required in thiB way of preparation. But if it is not

cohesive,—as almost all foil is not, especially if it has

been much exposed to the influence of the atmo-

sphere,—it will require to be made so by some pro-
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cess. There are two methods, either of which will

well accomplish the object.

The one most frequently employed is that of heat-

ing the gold, either in the sheet, in the roll, or in

fragments, over the flame of a spirit-lamp, almost or

quite to a red heat; if in the sheet, it should be laid

upon a piece of wire gauze, and passed over the

flame of the lamp for a moment or two ; if in the

roll, it may be taken in the centre w^ith fine pliers

and passed rapidly through the flame. But if the

gold is in the form of pellets, blocks, or cylinders, or

small pieces of any shape, it may be taken up with

the pliers and passed rapidly through the flame of a

spirit-lamp, till all foreign substance is burned or

driven from it. Or it may be placed on a sheet of

mica, w4iich is adjusted over a flame, and then

brought to a proper temperature.

There are diflerent methods of using gold in this

condition ; but in general the cavity should be formed

about as for the other methods of filling, except that

at some point or points the cavity should be formed

so as to retain firmly the first portion of gold intro-

duced ; such anchorage should be located with refer-

ence to convenience, and the strength of the tooth.

The first portion of gold should be a little pellet;

this, forced into these retaining spaces, serves as a

foundation for the remaining portion of the filling.

Dr. Arthur's method is, then to tear off fragments
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from the sheet, and pass it into the cavity without

folding, and condense it with an instrument of finely

serrated point, so that it not only unites by cohesion,

but is worked into the surface of the preceding por-

tion of gold ; and in this manner portion after por-

tion is introduced and condensed, until the cavity is

full. The filling may be commenced in any part of

the cavity that is most convenient; in many, as in

crown cavities of the molars, at the bottom, and filled

to the orifice. In putting in the gold, it should dur-

ing its introduction, be kept fuller about the w^alls of

the cavity than in the centre ; by this means the

adaptation will be most perfect to the walls, and

there will be no liability of clogging in the centre.

The gold may thus be built up to any desired extent

if the filling is kept dry ; moisture is fatal to its co-

hesion.

Others use the cohesive gold in a different manner.

To Dr. Blakesley belongs the honor of first detail-

ing the following plan : The sheet of gold may be

folded or not, at the pleasure of the operator, and then

each sheet cut into from two to six strips, and each

of these formed into a loose roll between the thumb

and fingers. These should now be passed through

the flame, as already described, then cut into little

blocks or pellets of various sizes ; these to be regu-

lated by the size of the roll and the cavity to be

filled. For the introduction of the gold thus pre-
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pared, about three sizes of instruments are required,

those having finely serrated points being preferable.

As to the size of these points, Dr. Blakesley remarks,

^^They should just enter respectively Nos. 22, 24,

and 26 of the wire-gauge." A larger than either of

these, however, is desirable for many cases. As be-

fore, the filling may be commenced at the bottom

of a cavity, or at one side, if desirable, with a

pellet sufficiently large to be set firmly into the re-

taining space. Then take up the small pellets or

blocks upon the point of the plugging instrument,

and place them exactly in the desired position, and

consolidate them thoroughly, building up next to the

w^all all around higher than the centre, with the

smaller pieces filling up the little corners and inter-

stices, for which manipulation the smaller points will

be required. The gold is then packed in till the

cavity is full, when it is finished as usual. Another

method is to tear off fragments from the sheet and

roll these into round pellets, and fill with these with

the same instruments and upon the same principle

as above described. But by this method it is difficult

to make a perfect filling; the gold is liable to clog in

the cavity and fail in adaptation.

Cohesive gold must be consolidated as it is intro-

duced, for, if a cavity is full, it is very difficult then

to condense it more, even though the consolidation
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is but partial; and the same is true, to some extent,

of non-cohesive foil.

The Mallet.

In the year 1860, Dr. W. H. Atkinson introduced

to the dental profession the mallet for the purpose

of condeuvsing gold in filling teeth. This effected

quite a change in the theory and practice of this

part of the work. Prior to this period it was accom-

plished entirely by the pressure or force exerted by

the hand. There was very considerable diversity of

opinion as to the best mode of this manipulation,

some maintaining that great force is always required

to make a filling sufficiently dense, assuming that it

i^ better to use comparatively large points, great

pressure and rapid execution, thus securing the ut-

most economy of time, both to the operator and pa-

tient. Others entertain the opinion that wdth smaller

points, less pressure, and greater time, a more definite

and satisfactory result is attained.

Notwithstanding the diversity of opinion and prac-

tice upon this subject, w^e would suggest that young

operators, at least, should bear in mind that in so

important a matter as filling teeth efficiency should

never be sacrificed to rapidity.

This method is especially applicable and effective for

the condensation of cohesive gold, and, indeed, gold in
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«iny form, when the aim is to condense each portion

as it is introduced. A more thorough condensation

is made by the use of the mallet than is possible by

the hand alone; greater precision of manipulation is

attainable; it is easier for the operator, and usually

less unpleasant to the patient.

The character of the results in the use of this in-

strument depends much upon the skill of the assist-

ant. It requires time, care, and patience to familiar-

ize an assistant with the use of the mallet. The

plugger should be held firmly in position by the op-

erator, and receive the stroke squarely upon the end

;

it should be a sharp, springing tap. Very much de-

pends upon the character of the blow; a dead, heavy

stroke will not unite the gold as it should be. It is

important that the assistant be able to follow the in-

dications of the operator without loss of time. Many

assistants are disposed to give time strokes instead of

following indications, which are not admissible ex-

cept in very simple cases.

In order to avoid the employment of an assistant

and to place the strokes of the instrument more under

the control of the operator, various forms of auto-

matic mallet pluggers have been invented and con-

structed. Two or three principles embrace the whole,

though many different forms have been made. Those

operated by the action of spiral springs have been

the more common; the objection to almost all of
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these is, that the stroke lacks the desired elasticity.

This class of instruments is represented in general

aspect by Fig. 86.

This instrument was invented by Dr. I. A. Sal-

mon, and is one of the best of this form; it operates

well in the hands of those who become familiar

with it.

An instrument was, some years ago, made by Dr.

S. B. Palmer, in which the force of the blow is placed

completely under the control of the operator while it

Fig. 80.

is being used. The operation of this instrument is

perhaps less objectionable, in respect to the character

of the stroke, and its control by the operator, than

any other as yet employed. Any of these instru-

ments are valuable in the hands of those who become

familiar with them.

During the last few years efforts have been made

to operate the mallet by various motors. The first

attempt in this direction was by Dr. G. W. Bonwill^

by the application of galvano-electricity. The first

machines were very crude and unsatisfactory; but

by improvements made from time to time, the in-

strument is quite efficient in the hands of those fa-

miliar with it.



CRYSTAL OR SPONGE GOLD. 209

A mallet has been invented and constructed by

Professor T. L. Buckingham, designed to be attached

to and operated by the dental engine. It is more

under the immediate control of the operator than

most of the automatic mallets in use. This is highly

prized by many. The pneumatic mallet was devised

by Dr. W. H. Jackson. This consists of an ingenious

and yet simple application of air as a motor. For a

description of each of these^ with illustrations, see

Appendix of this work, Section C.

Crystal or Sponge Gold.

The form of the cavity for crystal gold filling

should be much the same as that described for other

fillings, except that the same care is not necessary for

special retaining-points, for the first portion of good

crystal gold that is introduced into the cavity will at-

tach to the walls without any such provision. Such

a form should be given, however, as to secure the first

piece firmly in place. The gold should be cut or

broken into pieces corresponding in size to the cavity,

so that they will enter freely into it.

The filling may be commenced upon the bottom of

the cavity, or upon one of its sides ; such a point al-

ways being selected as will most effectually retain the

gold in place. The pluggers should be of various

sizes, the first one as large as can be used freely in the

14
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cavity, and smaller ones for condensing more thor-

oughly, and all should be serrated. The blocks may

be taken up on the point of the plugger, or perhaps

better with the pliers, and j)assed to the proper posi-

tion in the cavity, and there condensed. The sharp

serrated point leaves the surface in good condition for

the reception of the next piece. The gold should be

packed to the walls of the cavity a little in advance of

the centre, so that its adaptation may be more com-

plete. In this manner the filling is built up as much

as is desirable, if it is kept dry, and unless it is, cohe-

sion is very much diminished or lost altogether.

The gold, after it is cut, is passed through the flame

of a spirit-lamp, to anneal it, and dispel all foreign

substances. It should in no case be brought above a

perceptible red heat, and usually not to that point
;

it should be done carefully, so as not to fuse any of

the particles, as that would impair their facility of

cohesion in this process. Small portions are often re-

quired to fill up small interstices, or notches.

In crown cavities, the filling should begin at the

bottom; in proximate cavities, at the cervical wall.

By introducing the gold in this manner, the pressure

is made on a line with the axis of the tooth, which is

an important consideration. The surface of the filling

should be made to conform to that of the lost portion

of the tooth ; this can always be done except where

the tooth is largely broken away, and even then very
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much may be accomplished in many cases to restore

the lost form ; that will depend, however, upon the

method of using the gold, and the security of the at-

tachment for it. In crown fillings of the molars and

bicuspids, the antagonism of the teeth must be regarded

;

they should be formed for the reception of the cusps

of the opposing tooth. Proximate fillings should usu-

ally be convex; yet many good fillings of this class

are made with a surface j^erfectly j)lain with the bor-

ders of the cavity. The borders of the filling, however,

are better protected when it is somewhat convex.

Crystal gold, of 23erfect character, presents to the

walls of the cavity a surface better calculated to be re-

tained than foil in any of its forms ; though cohesive

foil possesses this advantage to a greater extent than

foil in any other condition. The points and edges of

the crystals are brought in contact with the walls, and

take a firmer hold upon the dentine.

In forming crystal gold into a solid mass, two prin-

ciples are operative : cohesion acts upon it as potentially

as upon gold in any other form, and, in addition, there

is the interlacing, or locking, of the crystals with one

another ; so that a more perfect union of the different

portions of which a filling is composed is obtained with

crystal gold than with foil. Yet good cohesive foil,

when properly manipulated, attains almost the same

condition.

It is important to keep the gold perfectly free from
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moisture while being introduced and consolidated ; for

moisture instantly destroys its cohesive property. And
the more complete the exclusion of moisture from the

cavity during the process, the better for the success of

the operation. The surface of every filling should be

consolidated for finishing before it is allowed to become

moist, for if it becomes saturated with moisture before

consolidation, it is impossible to make a perfect finish.

Fig. 87.

^
fT/fe ^ ^

There should always be gold enough superadded to in-

sure this ; and the consolidation of the surface should

be effected with a burnisher of the proper form, used

with the mallet, consolidating the entire surface as

thoroughly and smoothly as possible, exercising great

care about the borders of the filling. Fig. 87 repre-

sents the forms of the burnishers suitable for almost

all cases.
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Finishing Fillings.

The method of finishing a filling, and the manipu-

lation required, will depend somewhat on its locality.

When the filling has been thoroughly consolidated

over all the surface, and especially all round its border,

the file may be applied to dress off any projecting por-

tion, and render it smooth. In consolidating the sur-

face, an instrument should be used that would not

pit it, and the file or finishing bur should remove all

indentations. The work of these, however, should be

but partially performed at first, and the surface bur-

nished again. To obtain the most perfect finish, the

surface should be brought to a uniform consistence

;

and this condition cannot be reached by the use of

sharp-pointed instruments, nor fully by that of the

blunt plugger at the first effort, but by the alternate use

of the file, corundum wheel or cone, the blunt condenser,

with the mallet, and the burnisher. A coarse corundum,

or bur should be employed in this part of the process

;

but when the filling is dressed sufficiently, and in good

condition, the fine corundum, Hindostan and Scotch

stone should be used alternately with the burnisher,

till a perfectly uniform surface is obtained. In all

cases after the stone has been applied, the plug should

be washed off* with a brush, to remove all detached

pieces of gold, before the burnisher is put upon it

;

and after the Scotch or Arkansas stone,, slips of the
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proper form, used with the port-polisher, or very fine

pumice, should be employed to remove the file-marks.

The pumice may be applied with water on a strip of

chamois skin, a piece of linen tape, or a stick of soft

wood—the latter being the most convenient, as it can

be used with one hand—shaped to suit any place or

position. Emery cloth of every requisite grade of

fineness is now obtainable ; this may be cut into strips

of any desired width. It is very efficient for finishing

all fillings in the proximate portions of the teeth.

After the stone or the pumice has accomplished its

work, and the filling has been thoroughly washed, a

fine burnisher, with a solution of castile soap, may

be used to give the finish. The burnisher should be

of the best cast steel, and of high temper and fine

polish. Considerable skill is requisite to give the best

effect with the burnisher ; it should pass smoothly

and gently over the surface, throughout its whole

extent, and in parallel lines, with a pressure neither

too light nor too heavy. It should also be applied

very thoroughly upon any portion of the tooth about

the border of the filling that may have been cut by

the file or any other instrument. Indeed, quite as

much, if not more, care should be exercised upon this

as upon the plug itself: it should be polished as

smooth as the enamel, if possible, for the more nearly

perfect it is in this respect, the better will it resist the

action of the deleterious agents.
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This method of finishing gives to the filling a per-

fect metallic lustre, which under some circumstances,

is objectionable. Two other methods are in use

:

After the burnisher has been applied, as above, the

buff* or tajye, with rouge, may be employed, by pass-

ing it rapidly over the filling, till the metallic lustre

is destroyed, or deadened, so as not to reflect the light

as before, thus leaving a very desirable finish ; and

the other method is, to stipple over the surface of

the burnished filling with the end of a piece of hard

wood,—sandalwood is recommended,—charged with

finely-2:)ulverized pumice. This gives a beautiful,

velvet-like surface, and is applicable to fillings in the

anterior portion of the mouth, where they are ex-

posed to view. Rotten-stone, applied either with

the buff* or with hard wood, imj)arts a finish which,

although a little different, is equal to any of the

others.

For finishing, some operators prefer to cut and

polish, instead of filing, stoning or burnishing. But

neither so good nor so fine a finish can be effected in

this way, and it is probable that economy of time and

labor, especially the latter, suggested the method. The

introduction and use of the corundum cones and

disks, cones of Hindostan and Scotch stone, and the

wood cones and buffs (represented on pp. 113, 114),

all to be used with the dental engine, greatly facilir

tate the work of finishing, and perhaps accomplish it
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better ; but great care should always be exercised in

the use of these implements. In all cases the filling

should have a distinct and definite margin ; the gold

should be trimmed off quite up to the border of the

cavity, by passing round it a small sharp instrument,

so as to detect and pare down any portion that might

overlap the tooth ; for if overlapping portions are

permitted to remain, foreign substances will lodge be-

neath, and induce decay. Neglect in this particular

has occasioned the loss of thousands of teeth that

otherwise might have been saved. This direction

does not apply to those cases elsewhere mentioned,

in which it is recommended to form a thick, firm over-

lapping portion, for the protection of a thin febrile

border.

The subject of finishing is almost entirely over-

looked by very many operators, but by the neat and

skilful it is esteemed of sufiicient importance to de-

mand as great labor and pains as any other part of

the work.



CHAPTER VII.

CLASSIFICATION OF DECAYED CAVITIES.

Tpie following classification of decayed cavities in

the teeth, though from the very nature of the subject

imperfect, will be found sufficiently accurate to aid

the dental student and the practitioner. It is based

primarily on the position of the cavities, and second-

arily on the extent of the decay,—the classes having

reference to the former and the modifications to the

latter. The classes are numbered according to the

accessibility of the cavities, beginning with those most

easily approached and operated upon, and the modifi-

cations according to the extent of the decay, begin-

ning with the smallest and simplest in form.

First Class.—Simple central crown cavities in the

molars and bicuspids.

1st Mod,—Extension of the decay along one or

more fissures or depressions.

2cZ Mod.—Two decays in close proximity on the

same crown, which may be formed into one cavity for

filling.

Second Class.—Cavities in the buccal and palatal

surfaces of the molars and bicuspids; and in the labial

and palatal surfaces of the cuspids and incisors..
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1st Mod,—Extension of the decay beneath the

margin of the gums.

2d 3Iod.—Extension of the decay so as to involve

a portion of the crown surface.

Third Class.—Anterior joroximate cavities of the

bicuspids and molars.

1st Mod.—Extension of the decay toward the neck

of the tooth, beyond the termination of the enamel.

2d Mod,—Extension of decay so as to involve a

portion of the grinding or crown surface.

FouETH Class.—Proximate cavities of the incisors

and cuspids.

1^^ 3Iod.—Palatal wall of the cavity broken away.

2d Mod.—Labial wall broken away.

3d 3fod.—The cavity at the point of the tooth ter-

minating at the surface.

4th Mod.—The borders of the cavity very thin, and

the lateral walls inclining to the centre.

Fifth Class.— Posterior proximate cavities of the

molars and bicuspids.

Modifications same as those of third class.

Modifications common to all classes : 1st. Super-

ficial cavity and a large orifice. 2d. Deep cavity and

a small orifice.

Modifications common to classes three, four, and

five. Transverse extension of the decay round one

or more angles of the tooth, under the termination of

the enamel.
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Filling by Classes and Modifications.

FiKST Class—Central cavities of the molars

AND BICUSPIDS.—ThesG decays always begin in the de-

pressions on the masticatory surfaces, Avhich are vul-

nerable points, the enamel-membrane folding together

here, and often being imperfectly united, so that an

opening is left partially or wholly througli it to the

dentine ; besides, these indentations afford lodgment

to foreign substances, which may be forced into them

in the process of mastication, and there retained till

becoming vitiated, they produce decay.

Examine carefully the extent and the nature of

the decay, and the form of the cavity, which, of

course, greatly varies. In some cases the cavity is

found with a small diameter and a comparatively

great depth, the diameter at the orifice being the same

as within ; in others, with a diameter larger at the

orifice, as occurs in cases in which a considerable por-

tion of the enamel at the depressions on the crown is

imperfect. In the majority of instances, however, the

diameter of the cavity is much larger within than at

the orifice. Sometimes the decay is found to burrow

directly beneath the enamel more rapidly than in any

other direction, as where there is an imperfect union

between the enamel and the dentine. In other in-

stances, the cavity seems to expand uniformly as it

extends into the tooth.
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The manner of opening and preparing the cavity

for filling will depend somewhat on the form given

to it by the decay. If it is larger at the orifice than

within, there will be little or no cutting of the cav-

ity about the orifice necessary, except to make it

even and smooth ; and its preparation will consist in

an entire removal of the decay, and such shaping

of the interior as will insure retention of the filling.

This may be effected either by enlarging the cavity

within, till its walls are parallel with each other, or,

if these are left converging, by forming pits or grooves

upon them at proper points. Converging walls pre-

sent one or two advantages, which will be hereafter

considered. Usually, where the decay has formed a

cavity of nearly uniform diameter from the orifice to

the bottom, about all the preparation for filling so far

as the interior of the cavity is concerned that is

requisite, is a thorough removal of the decay. In cases

in which the decay barrows under the enamel, the

projecting portions are to be cut down, either with

a bur drill or, what is generally better, a heavy cut-

ting instrument. In most instances it is best to cut

away the enamel so far as the decay has extended

beneath it, since .it is difficult to make a perfect fill-

ing under a projecting portion. In some cases, how-

ever, where the enamel is thick and firm, it is admis-

sible to leave a slight projection, so as to form a

shallow groove.
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The walls of these cavities will be of various in-

clinations. If they converge, pits or grooves may be

required upon them for retaining-points, especially if

the enamel is cut away at the orifice to the solid den-

tine. If, however, the walls, or two opposite walls,

are parallel, or but slightly divergent, these special

retaining-points will not be requisite, except for the

reception of the first pieces of gold. Small cavities

of this class may be opened up and formed princi-

pally with the bur and drill ; and even in large cav-

ities much of the work of opening, excavating, and

forming may be done with the burs of the proper

size and form, used with the engine. Thus the ori-

fice of the small cavities would be round, while those

of the large would be of various forms, determined by

the direction of the decay, as round, square, triangu-

lar, elliptical, parallelogramic. Cavities should not

be formed much larger within than at their orifices,

unless the filling can be consolidated so perfectly

that it will not yield in the least under the greatest

pressure of mastication ; for, if there is yielding in

such cases under direct pressure, the filling being

forced into a larger part of the cavity, withdraws

from the walls, leaving an interval corresponding

with the depression it has undergone ; and thus fluids

would be admitted between the walls and the filling,

and the purpose for which this was inserted would be

entirely defeated.
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Many operators ream the orifices of all the small

and medium-sized cavities of this class, in order

thereby to make a better finish to the border of the

filling. Some operators prefer in all cases to remove

the angle formed by the wall of the cavity and the

surface of the tooth about the orifice, giving a rounded

form to the border of the orifice, the object being to

avoid fracturing or comminuting the edge of the en-

amel or dentine about the cavity. All acute angles

in these cavities, especially if they extend to the ori-

fice, should be obliterated, since it is impossible to fill

them perfectly. This obliteration can be effected with

a miniature chisel, or with the appropriate excavator,

or, perhaps, better still, with the bur of the proper size

and shape.

After tlie formation of the cavity, the next particu-

lar is, so to arrange as entirely to exclude moisture,

whether from the saliva or from the breath. If pro-

vision was not made at the beginning of the operation

for the exclusion of moisture, it cannot now be longer

delayed. As already intimated elsewhere, this is ac-

complished by the use of the rubber dam. The gen-

eral method of its application has been considered, yet

a few suggestions in reference to it in &n operation

upon this class of cavities may be of value, especially

to the beginner.

The precise method of procedure at this point will

be modified by the size of the mouth and the ability



FILLING BY CLASSES AND MODIFICATIONS. 223

or will of the patient to control it. For a cavity of

this class, it will, in nearly all cases, where the mouth.

is favorable in the particulars just referred to, be quite

sufficient to embrace with the rubber only the tooth to

be 023erated upon, and this whether it be in the supe-

rior or inferior jaw.

If the tooth in question stands in firm contact with

its neighbors, passing the rubber between the teeth may

be quite unnecessary, but let it be drawn over the crown

and down or up, as the case may be, upon the buccal

and lingual sides to the margin of the gum, then

place on the clamp, which will hold all in position.

This properly done, all moisture w^ill be effectually

excluded; success in this, however, depends somewhat

on the accurate adaptation of the clamp to the tooth.

If the rubber can be readily passed between this and

either or both of the contiguous teeth, it is well to do

so, thus making the work more secure, if the clamp

should be defective in adaptation. When the mouth

is small, or not properly controlled, greater precaution

will be requisite; in such cases the rubber should

always be passed between the teeth, and in some in-

stances over one or two neighboring teeth, in order

that the operation may not be embarrassed by en-

croachment of the rubber. But in no case should it

be placed upon more teeth than are necessary to meet

the demands of the case. The free border of the

rubber should now have the elastic bands applied, so
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that the utmost freedom of approach may be made

to the point of operation. The cavity should be

thoroughly dried with bibulous paper and the warm-

air blowpipe; when a minute examination of the

cavity, at every point and in every particular, should

be made, and any imperfections remedied. And
now, with the automatic saliva extractor in place

and operating, the work of introducing the filling may

proceed.

In some small simple cavities of this class, in the

upper teeth, with conditions favorable, and but a short

time required for introducing the filling, the following

arrangement may serve the purpose : Wipe dry the

mucous membrane about the mouth of the duct of

Steno, lay directly upon this a piece of heavy blot-

ting-paper, or a roll of bibulous paper; then take a

napkin folded cornerwise, place the end of it upon

the paper between the cheek and the gum, passing it

back of the tooth to be operated upon along the pal-

atal surfaces of the teeth and the gums to the anterior

part of the mouth, and letting a fold of it extend

down from this and out over the inferior front teeth

and the lip, so as to protect the tooth from the breath,

and catch any fragments of gold that may drop from

the instrument. The napkin and paper, thus ar-

ranged, are to be kept in their place by the fingers

of the left hand of the operator, and if the mouth of

the duct is kept closed by the paper a complete ex-
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elusion of moisture is secured, so far as that source

is concerned. In some cases, pressure of the fingers

on the napkin over the duct is necessary, in others

the paper adheres to the mucous membrane and eflfec-

tually prevents the egress of saliva. The cavity should

now be dried by the method heretofore described, and

it is ready for the filling.

In the absence of the automatic saliva extractor,

the saliva pump, represented in Fig. 88, will serve a

Fig. 88.

valuable purpose, though it does not completely fulfil

the requirements.

An instrument invented by Dr. W. H. Dibble,

called '' Dibble's Saliva Pump," performs the work of

both the saliva pump and tongue-holder. As a saliva

pump it is much superior to the instrument represented

in Fig. 88, which is in common use.

It is operated by the patient, and removes the saliva

immediately after it enters the mouth, and may be in

constant action without the slightest interruption of

the operation of filling; the saliva passes into a res-

ervoir and is perfectly inclosed till the operation, how-

ever protracted, is completed.

15
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That part of the instru-

ment designed to hold the

tongue and the buccal sur-

face from the tooth to be

operated upon, and to hold

the jaws apart, is of a very

excellent form, and ac-

complishes its work well.

It is in three parts, one

adapted to each side of the

mouth—in these the saliva

is taken up by the instru-

ment opposite the lingual

surface of the second in-

ferior molar—and one for

the front, with a compres-

sor passing on to the

tongue, and hoiding it firm-

ly down, and the pump-

tube takes the saliva from

the immediate vicinity of

the sublingual ducts.

This latter part of the

instrument is the device of

Dr. B. F. Arrington. The

instrument is well repre-

sented in Fig. 89. That

part of this" instrument de-

signed to hold down the
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tongue is rendered unnecessary by the use of the rub-

ber dam.

It is often the case that the finger is too short to

reach a desired point to hold down a napkin or paper,

or hold away the soft parts, or is so large as to fill

the space inconveniently, obstructing the view of the

operation. To overcome both of these difficulties an

Fig. 90.

extension thimble is used ; it may be made of silver

or rubber, though better of the former. In addition to

the uses mentioned, it may, by having a fine steel

point, be made to serve as a holder to aid in introduc-

ing fillings. (Fig. 90.)

Filling with Foil—If non-cohesive gold is employed

it should be formed into blocks, by cutting from four to

eight thicknesses into strips one fourth wider than the

cavity is deep, and rolling them on a broach, suitable

for the purpose, into cylindrical blocks corresponding

in size with the cavity to be filled, and varying not

only in size, but in form and density. The blocks

first to be introduced should be largest, followed by
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those diminishing in size, the last portions being small,

dense, conical rolls. Where there is an inward or

outward inclination of the walls of the cavity, the first

blocks should be cone-shaped. For introducing the

blocks, the plugging pliers will be required. The first

block is taken up with this instrument and placed

against the posterior wall of the cavity, with one end

on the bottom and the other protruding from the orifice,

and there compressed firmly to its place with the ap-

propriate condensing instrument ; and, unless there is

some special retaining space, it may be necessary to

hold it in its position with a second instrument, till

the next portion is added. As the successive blocks

are introduced, each is to be thoroughly consolidated,

so as to be immovable. The filling is to proceed from

the posterior wall to the centre. After the cavity has

thus been filled to the centre, commence in the same

manner at the anterior wall, filling from thence toward

the centre, and condensing the last blocks by forcing

in at their side a small sharp-pointed instrument ; the

final portion introduced will be the small, dense, con-

ical roll already mentioned. The gold being all intro-

duced, a smooth-pointed instrument or burnisher con-

denses the projecting portion of the filling till it is

perfectly solid, when it is finished with a file, stone

and burnisher in the manner already described. The

particular shape of the surface of the filling will be

suggested by the form of the antagonizing tooth. Usu-
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ally the surface of these fillings should be slightly-

concave ; in some cases the occlusion of the teeth is

such as to require very considerable concavity ; this;

however, should only be sufficient to accommodate the

closure of the teeth.

For dressing down, the burs, corundum cones, Scotch

stone and buff cones used with the engine, represented

by Figs. 28 and 29, will serve the purpose most fully.

Cohesive Foil,—For filling these cavities with cohe-

sive foil, definite retaining-points should be formed in

them, or the bottom of the cavity, of such a form as to

retain firmly in position the first pieces of gold intro-

duced. The gold, prepared in the manner already

described, is taken up with a serrate-pointed plugger

or plugging pliers, introduced into the retaining-point

or points, and there fixed ; it is then built across from

one to the other, and over the floor of the cavity till

this is completely covered, and then up from the bottom

to the orifice. When a portion of gold is taken on the

jDoint of the instrument, the precise spot at which to

deposit it should be selected^ and there it should be

placed, and, by the first pressure of the instrument,

fixed immovably ;: a few subsequent strokes of the in-

strument, near the first point of attachment, will be

required. These strokes should be close, because if

the instrument is lifted up and pressed upon the piece

at a distance from the first point of contact, the attach-

ment is liable to be broken. The character of the gold,
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and the condition of the receiving surface will govern

to some extent the precise method of manipulation.

Very much depends upon keeping the surface in a

good condition for the reception of the gold to be added.

The best receiving surface is obtained by having the

condensing instrument sharp and in good condition,

and then in using it, let there be a little space between

its impressions—the surface not stamped completely

over by the condensing instrument. In constructing

the filling, we consider it preferable to keep it built up

a little higher all around next the walls than at the

centre, for the reason that a more complete adaptation

of the gold can thus be made than by any other plan.

Some, however, advocate the opposite practice ; that

is, of keeping the filling higher in the centre than at

the walls, and thus forming an angular space into

which to crowd the gold ; because the gold is thus kept

in more thorough contact with the walls of the cavity
;

and it is objected that, to add and consolidate the gold

to the centre, while the edges are left higher, tends

to draw them from the walls. This objection, however,

has no force, if the gold is thoroughly consolidated as

it is introduced.

The cavity is thus filled up, consolidated, and fin-

ished in the usual manner. In adding the last por-

tions of gold, great care should be taken to make a

perfect border to the filling. Crystal gold may be very

advantageously used as a foundation for cohesive foil
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fillings, as it will retain its position perfectly in a cav-

ity, where foil will not.

Crystal Gold,—The method of filling this class of

cavities with crystal gold is very simple. The mate-

rial should be annealed just before its use, and then

cut or broken into blocks corresponding with the size

of the cavity to be filled ; they may be used as large

as will freely enter the cavity ; many small pieces

will be required to fill up interstices or angles. The

filling may be commenced at the bottom of the cavity,

and built up from that to the orifice, the same plan

being followed in adapting it to the walls as with co-

hesive foil, the pieces being passed into the cavity

with either the plugging pliers or a condensing in-

strument. Each piece should be well consolidated

before another is added. For condensing the filling

next to the walls, a small wedge-shaped instrument is

valuable. In all cases where there is a divergence of

the anterior wall, care is required to make an efficient

filling ; and too much care cannot be exercised in per-

fecting the filling round the border of the cavity.

In condensing cohesive foil or crystal gold, the force

may be applied as nearly as practicable in a line with

the axis of the tooth ; this is always preferable to

lateral pressure.

1st Mod,—Extension of decay along one or more

of the crown fissures,—In a case of this kind, the

central cavity is first to be opened and excavated,
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according to the principles already announced. Decay

in the fissures is in some cases an extension of the

central decay, and at the point of its termination

there will be found an acute angle ; but in others, it

will be the effect of an equal attack all along the

fissure, or of an extension from some other point

than the central cavity. This modification of decay

may terminate either in an acute angle or in an ex-

pansion.

These decayed fissures should be opened up by cut-

ting away any projecting portion of enamel, and the

cavities formed with a small chisel-shaped instrument,

beginning at the juncture of the fissure with the main

cavity, and cutting down to the bottom of the decay

in the manner of a mortise, thus cutting out the en-

tire fissure and the acute angle at its termination

—

the latter is an important consideration. In case

there is a very considerable expansion of decay at

the termination of the fissure, the bur drill may be

introduced into it, and the rest of the fissure cut out,

as the form of the cavity may indicate. In exca-

vating and forming these fissures, the burs made for

the purpose (shown in Fig. 22), and used with the

engine, give greater facility and rapidity of execution

than by the method just described, and with care,,

equally as definite results.

If blocks are used to fill these cavities,, they should

be set in and compressed against the end of the fis-
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sure, protruding from it sufficiently to admit of a

proper finish ; and block after block added, till the

fissure is filled to the main cavity. Where there

are two or three of these decayed fissures in one

tooth, it may be quite as much as can be done at

one sitting to fill them, the main cavity being left

for another time. In such cases, the filling introduced

at the first sitting should then be consolidated and

burnished, so that it may not absorb moisture while

the main cavity is filled, as already described. Much

care should be exercised to prevent the gold from

overlapping the enamel at the sides of these fissures.

In filling this modification with crystal gold or an-

nealed foil, it is better to begin at the bottom of the

cavity and build up to the orifice, first completing

the fissure, as we have already described, and after-

ward the main cavity.

2d 3fod.—Two cavities on the same crown in close

proximity,—The thickness of the portion of tooth in-

tervening between two cavities on the grinding sur-

face of the same crown is determined by the location

and extent of the decay and by the form of the

cavities; and these two conditions will suggest the

method of operation. If this intervening portion is

thin throughout, and devoid of vitality, it should be

cut away, and the two cavities formed into one ; but

if it is thick within^ though it may be thin at the

surface, the cavities should be filled separately. In
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some cases it is proper to leave a part of it standing,

as a sort of ridge between the cavities, though not as

a definite partition ; in which case the filling would be

commenced as in two cavities, and finished as in one.

In no case, however, when the tooth is living, should

this intervening portion remain, if its vitality is gone.

The details of the process of filling crown cavities

have already been indicated.

Second Class.—Buccal and palatal cavities of

THE molars and BICUSPIDS, AND LABIAL AND PALATAL

CAVITIES OF THE CUSPIDS AND INCISORS.—In the mo-

lars, this class of decay begins either at the margin of

the gum, in the form of a transverse groove, or along

the vertical depression on the buccal surface of the

tooth, or at its termination. These groove-like decays,

extending along the side of the tooth at or near the

margin of the gum, are ordinarily not very deep ; but

they burrow considerably under the enamel, particu-

larly at the side next the grinding surface. In prepar-

ing these cavities, the projecting portion of the enamel

must be mostly cut away, leaving them but slightly

larger within than at the orifice. These grooves, at

their ends, are shallow ; but in their preparation for

filling, they should be cut as deep at the ends as else-

where, and deeper, when the main part of the cavity

is comparatively, shallow. Much difficulty is often

experienced in protecting these cavities from moisture

while being filled. The rubber dam, when well ap-
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plied, accomplishes the object better than any other

appliance ; it is in such cases invaluable.

The method of introducing gold in the form of

blocks into these cavities, is to set in the first block at

the posterior part of the cavity, and consolidate it, and

so one block after another till the cavity is nearly full

;

and then proceed in like manner with the anterior end,

back toward the middle, the blocks, of course, being

permitted to protrude sufficiently for the purposes of a

finish. For filling with crystal gold or cohesive foil,

the method is, to form pits at the end of the groove,

intp which the gold is consolidated, and built across

from one to the other, and then up from the bottom to

the orifice, when it is finished as usual. Care is re-

quisite to prevent the gold from overlapping the tooth

outside of the cavity. Any projection of the filling,

especially beyond the margin of the cervical wall of

the cavity, is very objectionable ; it would afford a

lodgment for extraneous substances, the tendency of

which is to produce irritation and decay.

Cavities of this class, which are formed in the de-

pressions of the buccal portions of the teeth, are more

easily filled. Often a simple round cavity is formed

at the coronal termination of this depression, which

may be entirely prepared with a bur drill. The

method of filling these cavities will be readily inferred

from the remarks before made. If, however, the decay

extends along the depressions, making a groove-like
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cavity, this should be filled by commencing the intro-

duction of the gold at that part of the cavity next the

gum.

1^^ Mod,—Decay at or near the neck of the tooth,

and partially or wholly overlapped by the free border

of the gum.—In this modification the gum is an ob-

stacle to the various steps in the process of filling. It

is liable to be wounded and to bleed at every touch

;

it exudes mucus constantly ; and it conducts saliva to

the part with great facility. To obviate these difficul-

ties, the gum must be removed somewhat from the

cavity before the filling is practicable. This removal

of the free margin of the gum may be made either by

cutting away, or by pressing away with pledgets of

cotton or other appropriate substance placed in the

cavity and projecting from it, so as to make pressure

upon, and absorption of, to a sufficient extent, the free

margin of the gum, which will usually be accomplished

in a day or two. The former method, however, accom-

plishes the object at once : some good hemostatic, as

creasote and tannin, or better, persulphate of iron, is

all that is then necessary to render the filling imme-

diately practicable. By means of this application the

exudation is checked,—which, where there is much

mucus eliminated, is an important item,—and also such

a surface is given to the part that it will not so readily

conduct the saliva. It is perhaps preferable in many

cases to cut away tliis free margin, so that it shall not
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be in contact with the filling after the operation is

completed. In nearly all such cases, by the proper

application of the rubber dam with a perfectly adapted

clamp, the whole difficulty will be overcome.

After this preparation, the cavity is formed and

filled as usual.

In filling cavities of the buccal portions of the third

molars, peculiar difficulties are encountered. The de-

cay is frequently found two-thirds covered by the gum
;

the muscles of the cheek, thick and rigid, lie close

against the side of the tooth ; and, in most cases of this

kind, the view, at best, is but partial. To meet this

difficulty, a clamp with a broad flange upon its outer

blade is required for holding the soft parts away, and

the rubber dam in its proper position.

In nearly all such cases the reflector should be used

to concentrate light upon the locality of the operation

;

without this, the view into these cavities is much ob-

scured.

Third Class.—Anterior proximate cavities of

THE MOLARS AND BICUSPIDS.—This class of cavitics in

teeth with short, broad crowns, takes place at their

necks ; but in those with long crowns, and with a diam-

eter less at the neck than at the masticating surface, it

begins at some distance from the neck, toward the crown

surface, or at the first point of contact of the crowns.

In almost all cases of proximate fillings separation of

the teeth is required ; the method and extent of this
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will be determined bj^ circumstances. If all the neigh-

boring teeth stand in contact, it cannot be easily ac-

complished by pressure ; in this respect, however, there

will be found a great variety ; but if a tooth has been

extracted in the vicinity, or there are natural spaces

between the others, it can be, either in whole or in part.

When, however, the teeth stand close together, they

must in such case be separated chiefly with the chisel

and file. If but one is decayed, the cutting should be

exclusively from that. If two are alike affected on

their proximate surfaces, it should be mostly from the

posterior surface of the anterior tooth. In regard to

the form of the separation effected by cutting, the gen-

eral practice formerly was to cut down the whole prox-

imate side of the affected tooth, making between it and

the adjoining one a V-shaped space, sufficient in extent

to admit of free manipulation in all j^arts of the oj)era-

tion of filling. By thus cutting the teeth, the form is

marred, and often to great disadvantage in use, as by

it the masticating surface is lessened, and food being

crowded into such a space, produces very unpleasant

pressure. In order to preserve the form and the

greatest amount of masticating surface to the tooth, a

preferable method is to cut down from the masticating

surface to the cavity of decay, leaving the lingual and

buccal sides of the tooth untouched, except, perhaps, a

little dressing that may be rendered necessary by the

thinness and roughness of the margins. This cutting
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should extend about as far toward the centre of the

tooth as the decay has penetrated, and be nearly as

wide as the extent of the decay across the tooth; it

should be of dovetail form, or that part of the opening

next to the centre of the crown slightly wider than at

the anterior part. This form may very readily be

given by the properly-formed excavators, or more rap-

idly, and quite as well, with the fissure burs and engine.

Care should be exercised in this particular, lest the

lateral walls of the cavity be weakened by this cutting;

and in doubtful cases, rather than incur such risk, it

is better to avoid making the expansion altogether^

and rely upon other modes of anchorage for the filling.

The attachment of the filling may be made by prop-

erly located pits and grooves. In making these, two

points should be guarded, viz., weakening the walls

of the cavity, and impingement upon the pulp. Care,,

good judgment and experience are necessary to most

fully meet these requirements. When it is necessary

to cut from the whole proximate surface, there should

be no shoulder or projection left at the neck of the

tooth, but the cut surface should be plain from the

crown to its termination at or near the neck. The

space, of whatever form it may be, should be large

enough to enable the operator to manipulate with facil-

ity, and to see as directly as possible into the cavity.

Cavities of this class are various in form ; and they

require much skill in their excavation and formation ..
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Special care is to be exercised not to leave any portion

of decay in them. By a fatal oversight, decayed den-

tine is often permitted to remain on that side next to

the neck ofthe tooth ; and fillings that in other respects

are good, are very deficient here—so deficient, indeed,

that a sharp instrument will readily penetrate the soft-

ened dentine above them, or even pass between the

filling and the wall of the cavity. The removal of the

decay from the cervical walls of all proximate cavities

is an important particular, neglect of which occasions

many failures. This class of cavities at this point

should be most thoroughly filled ; for it is more vul-

nerable than any other, on account of the facility with

which foreign substances are here lodged and retained.

In the formation of these cavities, the cervical wall

should be made to incline slightly outward, and the

lateral walls, if the tooth will bear the loss, made at

least parallel with each other ; but if that would im-

pair its strength, grooves or pits may be made upon

them for this purpose at proper points. When these

cavities are large, the dentine is usually all decayed

in that part of the cavity next to the masticating

surface of the tooth, leaving only the enamel, which

by the mode of separating or opening, already de-

scribed, would be cut away.

The rubber dam being properly adjusted, the cavity

is ready for the filling, which is introduced, if in

blocks, as before detailed, beginning with the cervi-
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cal wall. The caution may here again be urged, not

to let the gold to overlap the tooth, particularly at the

cervical wall. In filling with crystal gold or cohe-

sive foil, special retaining spaces will be required in

this wall, two being generally sufficient, one toward

the outer and the other toward the inner lateral wall,

on both of which grooves may be made, if the walls

are thick enough to admit of it. If, however, these

walls are not parallel, and will not admit of grooves,

the crown and the cervical walls should be so shaped

as to retain the filling. But in some cases the at-

tachment of the filling is made entirely at the cer-

vical wall ; and best by means of three pits, made

with the square-pointed drill at different angles, and

in such directions as not to interfere with the pulp.

This kind of attachment will serve only for cohesive

gold, which is to be very thoroughly consolidated

into the pits, making little projections, which are so

many anchors for fastening the filling, and built very

firmly across from one to the other.

'M Mod,—Decay involving a portion of the masti-

cating surface.—There are two methods of filling this

modification. One is, to cut down the tooth or the

projecting angles, and make a plain, oblique border

to the cavity by the V-shaped separation already re-

ferred to, and then filled up flush with this border.

The filling will thus exhibit a single, uniform *surface,

at a considerable angle with the axis of the tooth.

16
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When a portion of the crown breaks down in con-

sequence of proximate decay, it is toward the centre

of the tooth ; usually the inner and outer corners re-

main. If these projections are feeble and liable to

be broken away, they should be cut down and the

cavity filled as before described. If, however, they

are firm, they should remain, and the cavity, prop-

erly formed, may be filled so as to restore the tooth's

original form, which in the molars and bicuspids

should be accomplished as nearly as possible, in order

that the function of mastication should be perfectly

preserved. By properly directed effort, the crowns

of the teeth can in almost all cases, even where the

walls are broken away, be well restored. Non-cohe-

sive foil is not adaptable to this kind of filling, as it

cannot be built in so as to withstand the pressure of

mastication. In no case should a proximate filling be

left in contact with the adjoining tooth ; with another

filling it may.

Fourth Class.—Proximate cavities of the in-

cisors AND cuspidati.—If the teeth are not in a

crowded condition, and the file is not required by the

extent of the decay, separation may be made by pres-

sure; but if the cavity is large, and the walls are thin

and friable, cut with a thin chisel, or better with the

diamond disk, till a good border is obtained about the

cavity. • Much has been said as to the form of these

separations, some recommend that they be larger at the
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palatine part than at the labial ; others, that they be

larger at the points than at the necks of the teeth ;

some, that a shoulder be left at the necks ; and others,

that there be no shoulder at all. In making these

separations, however, the operator must be governed

somewhat by circumstances, no general rule being ap-

plicable to all cases. The form of the teeth and the

extent of the decay, together with the character of

the remaining enamel and dentine, will modify the

form of the space between them. If the inner wall

is thin or broken away,—and it is usually more fria-

ble and more broken than the labial wall,—^it should

be cut off more than the outer ; in which case the pal-

atine aspect of the separations will be the largest—as,

indeed, some prefer to make it in all cases, perform-

ing the remainder of the operation from the inside.

Almost every operation upon these teeth will require

attention and manipulation, in every step, from both

the palatal and labial sides, in order to make secure

every point. The precise mode of procedure must be

determined by the case to which it is to be applied.

The most direct approach is always to be employed

when practicable.

In some cases separation will be larger at the points

of the teeth than elsewhere ; as, where there has been

a partial fracture at the points. In cutting away to

make the separation, no shoulder should be left at the

neck of the tooth that is not to be protected by fill-
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ing; any projection of that kind is always objection-

able : foreign substances lodge upon and adhere to it,

and, becoming vitiated, render it very liable to decay.

The cutting should always extend entirely beyond the

decay, but only far enough to make a perfectly plain

border to all the cavity, and should terminate without

any projection. It is highly important, in separating

the anterior teeth to make as little alteration as pos-

sible in their form. But the preservation of the tooth

should not be jeopardized for the sake of maintaining

wholly its natural form. The first consideration

should be to obtain a space sufficient for the purposes

of a perfect operation ; the second, to have the walls

and border of the cavity in such a condition that an

efficient filling can be made ; and the form and beauty

of the tooth should be scrupulously preserved and

protected, so far as the above requirements will per-

mit.

The excavation of these cavities requires very deli-

cate and skilful manipulation, since they are very

readily injured by cutting too much or at a wrong

point. All decayed and discolored portions must be

entirely removed, as well for the appearance of the

tooth as for the permanency of the operation ; after

which the cavity is to be formed with great care.

Toward the cutting edge of the tooth the dentine

often has all been displaced by decay, leaving only

the two plates of enamel joined at the edge, and thus
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forming an acute angle, the obliteration of which is

always attended with risk, unless great care is ex-

ercised, and' in many teeth it is wholly impractica-

ble ; and still it is diflScult perfectly to fill such an

acute angle. The inclinations of the inner and the

outer walls of the cavity when it is prepared, will de-

pend on its size ; when it is small or medium they

may be parallel, or, if necessary, slightly divergent

inward ; but, when large, it is better not to cut much

of the healthy dentine from them, lest they be thus

weakened. Small grooves, however, are admissible on

these walls, near the bottom of the cavity, when they

incline to the centre, and are generally, in such case,

to be preferred to pits. In the formation of grooves

or pits for anchorages, the dentine should never be

cut through to the enamel, but always dentine suffi-

cient to protect the enamel should remain. More

cutting is allowable on the cervical wall than else-

where, as there is less danger here of weakening the

tooth by excavation. In some instances the cavity

upon the removal of the decay is of such extent and

form as to admit of little or no excavation, except in

the cervical wall; in this, then, the chief anchorage

is to be made, and almost the entire reliance for the

retention of the filling must be placed upon that part.

Such a condition renders the use of cohesive gold a

necessity, at least if a permanent result is to be at-

tained. The best method of preparing such a cavity
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is to make two or three little pits in it, at different

angles, with a fine, square-pointed drill. Another

method is to form two pits, and make a groove from

one to the other. Some operators prepare these cavi-

ties by making pits in each of the walls. This,

however, is unnecessary, if the cervical wall is prop-

erly prepared.

In the application of the rubber dam for filling this

class of cavities, three, four, or more teeth should gen-

erally be included, in order that there shall be abso-

lute security against moisture, and that the rubber

shall be out of the way of the operation. The gold,

prepared as already described, should then be intro-

duced with a small plugger, serrated and somewhat

flattened about a line above the point, so as to be

freely used when introduced into the cavity. The

gold is taken up on the point of this plugger, and

condensed in the pits of the cervical wall, which, being

completely filled, and the gold extending from one to

the other, the foundation is ready for the remainder

of the filling.

Care is requisite in packing the gold into these cav-

ities perfectly to adapt and adjust it to all points, so

as to insure its thorough contact with every part of

the interior. If the form of the tooth has been

measurably retained, and the border of the cavity is

even, the surface of the plug should, when finished,

be slightly convex, or as nearly the original form of
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the tooth as practicable. In introducing the filling

reference should be had to this particular. Two-thirds

of the cavity may be filled by introducing the gold

upon and in the direction of this cervical wall, and

the remaining portion filled from the point back to

the preceding filliug ; or, what is probably better, be-

gin at the bottom and fill to the surface, and then

finish in the usual manner.

For filling these cavities with non-cohesive foil, the

special retaining-points already described are not re-

quired ; but the cervical wall of the cavity is slightly

cut under, and the lateral walls so shaped as to se-

cure the filling in place. These cavities are in some

cases very difficult to fill with non-cohesive foil,

whether in the form of blocks or otherwise, especially

where they are large, with the walls inclined to the

centre, and the tooth-bone friable. To force a wedge-

shaped instrument into these fillings, for the pur-

pose of condensing them, is not admissible, since there

is thus great danger of breaking the walls of the

cavity, and, in many cases, of moving the filling from

its place.

1^^ Mod,—The palatal tvalls brohen away,—Frac-

tures of this kind assume different forms, sometimes

triangular, extending from the border of the cavity

toward the centre of the tooth, and terminating in an

acute angle, and sometimes the border of the cavity is

broken away irregularly, so as to form part of a circle.
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When a triangular notch is broken out of the wall

the operation of filling may be performed in one of

two ways. If the portions of the wall remaining at

each side of the fracture are thick and firm, they may

be left, and the cavity filled so as to restore the form

of both the proximate and the palatal surface of the

tooth, the latter being thus restored with gold to the

extent of the fracture or notch. If, however, the re-

maining portions of the wall are frail, they should be

cut away till a border is .reached sufficiently firm^ to

sustain the filling. Such cutting will leave the notch

of a circular form, and in many cases will remove

almost the whole of the inner wall of the cavity. As

the decay extends toward the centre of the tooth,

owing to the concavity of its palatal surface, this

wall becomes very thin and easily broken, thus ren-

dering it necessary to cut it almost all away ; but in

all cases the excavation should be such as to leave a

definite wall, though it be but slight, all along that

part of the cayity. In such a case, good retaining-

points must be made in the cervical wall, since the

permanency of the filling will depend almost entirely

upon these.

The surface of the filling, when finished, may be

slightly convex from one lateral wall to the other ; the

palatal portion of the surface, from the point of the

tooth to its neck, will partake of the curvature of

the border of the palatal wall; but the anterior por-
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tion will be flush with and assume the outline of the

anterior border of the wall. Much care is requisite

to give these fillings a perfect finish on account of the

irregularity of surface, this, in many instances, being

both convex and concave. As a material for filling

these cavities cohesive gold is much to be preferred.

Indeed, in many of them it is impossible, with non-

cohesive gold, to make a perfect filling, because they

have no general embracing form. In such cases the

filling should be introduced from the palatal side of

the tooth.

2d Mod,—The labial ivall of the cavity hrolcen,—
The fractures of this wall are of various forms, and

in extent corresponding with the amount of decay and

the friability of the enamel. There is sometimes the

triangular notch, extending far toward the middle

of the tooth; and sometimes there are two or three

small notches; and, still in other cases, almost the

whole of the wall will be broken away from the point

to the neck of the tooth. When there is simply a

notch in the enamel, it is important for the appear-

ance of the tooth to fill it up; and when there is any

prospect of success, the remaining portion of the wall

being retained, the operation is to be performed as

already described for the palatal wall. It will, how-

ever, in many cases, be necessary to cut away part

of the remaining portions of the wall, leaving the

general form of the border somewhat circular, though



250 CLASSIFICATION OF DECAYED CAVITIES.

the notch form in some instances is not wholly ob-

literated.

In filling this kind of cavity it is desirable to re-

store as much as possible the form of the tooth. The

filling should be built out from the border of the wall

almost to a line with the tooth's original proportions,

so that the whole surface of the filling will be convex;

and it should be finished wdth special care, the Scotch

stone, buff*, or stipple finish being preferable for that

part exposed to view.

3d Hod,—The cavity extending almost to the point

of the tooth, and terminating or running out at the

surface.—In the preparation of this cavity that part

next the point of the tooth should be cut in enough

to form a definite wall there, and to give room for

sufficient thickness and strength in that portion of

the plug. Many operators attempt to fill this kind

of cavity without such precaution, terminating that

part of the plug in a thin edge. This method is very

objectionable, for the thin edge will become more or

less separated from the tooth, and foreign substances

will be forced under it, and, becoming vitiated, induce

decay. Indeed, a defect of this kind is a sure pre-

cursor of the destruction of the filling. The intro-

duction and finish of the filling in this kind of cavity

are the same as first described for this class; and the

admonition may be repeated, that there be left no thin
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overlappings of the filling that may become changed

in position.

4ith Mod,—The cavity large, and the lateral walls

thin and friable,—In this kind of cavity the dentine

is almost entirely removed from the lateral walls,

leaving little more than the enamel after the excava-

tion of the decay. These walls will, of course, admit

of no cutting for the purpose of giving them a more

desirable form. The cervical wall must be shaped

with special reference to a retention of the filling, to

consolidate which the requisite pressure must be ap-

plied almost exclusively toward this wall. It requires

great care to condense the gold in cavities of this

kind and adapt it to the lateral walls without frac-

turing them; various methods have been suggested

to prevent such an accident. Pluggers with very fine

points are recommended, as consolidating the gold

with much less pressure than would be necessary

with large-pointed instruments. But it has been

maintained that a perfect adaptation of the gold to

the inner parts of these walls is not important, pro-

vided the adaptation at the border is perfect. It is

certain, however, that a filling thus imperfectly

adapted is not so good as though the gold were in

contact with all points of the cavity; and besides,

the liability of fracturing the wall is just as great in

consolidating at the border as within. The walls may

be sustained by enveloping the tooth to the borders
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of the cavity with some material perfectly adaptable

to it, and capable of resisting the force applied in the

process of consolidation, as gutta-percha or plaster of

Paris. If the former is employed, it should be soft-

ened by warming, moulded upon the tooth, and then

permitted to harden. The hardening may be facili-

tated by throwing cold water on it from a syringe.

It is then to be trimmed even with the border of the

cavity, so as to admit the filling. If plaster of Paris

is to be used, it should be of the best quality. Yet

gutta-percha is to be preferred. In these fillings when

the enamel is clear and translucent the gold will be

visible through it. To obviate this difficulty, and give

strength to the frail walls, after the cavity is formed

and thoroughly cleansed, it should be filled with oxy-

phosphate of zinc. Care must be exercised in intro-

ducing this to secure its perfect adaptation to every

part of the cavity; and after hardening has taken

place excavate as may be requisite, leaving enough to

constitute a good lining and support to the thin walls,

and obscure the view of the gold.

The natural color of the tooth may be in this way

so well restored and maintained as to elude detection.

At the border of the orifice the gold should come in

contact with the dentine or enamel. In almost all

cases of thin weak borders the gold should be built

on and over them, so as to form a shield or protection

against fracture or undue wear. All such overlapping
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portions should be made so thick and firm as not to be

displaced or moved.

The loss of a portion of the cutting edge of the in-

cisors by extensive decay is often met with. In all

such cases when the dentine is of good structure, it

is practicable to restore the lost part to a greater or

less extent by building up with gold. In order to

make successful operations in such cases several

points must be regarded. The dentine and enamel

should be of good structure; the cavity toward the

neck of the tooth of such a form as to afford the best

anchorage; this may consist of pits with grooves run-

ning out from them. Teeth with thick, short crowns,

present the best opportunity for such an operation ; in-

deed, upon that class of incisors with long thin crowns,

such an operation is not usually practicable, and gen-

erally these teeth present such a contrast in color with

the gold as to be quite objectionable. In the operation

the manipulation must be such as to secure the most

thorough welding of the portions of gold of which the

filling is composed. With good attachments, gold

well prepared and in good condition, and properly

manipulated, the filling may be built up to any

desired extent without danger of being either drawn

out or broken down. The finish should be such as

has already been described for fillings exposed to view.

Fifth Class.—Posterior proximate cavities of

THE MOLARS AND BICUSPIDS.—Thcse are separated like
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anterior proximate cavities, except that, ordinarily, to

open them up more is to be cut from the tooth, on

account of the greater diiB&culty of approaching, in-

specting, and operating in the cavity. The same gen-

eral principles are applicable to the opening of this

class of cavities as to that of the third class, except

that pressure for separating cannot be as frequently

employed, since the cavity will not be as well exposed

by this as by cutting, nor rendered so easy of ap-

proach. Indeed, in operating on these cavities, the

use of the mirror is often necessary, it being impos-

sible to obtain a direct view into them after having

cut away all that it is admissible to remove. This

difl5culty is almost wholly obviated by the method of

working through the masticating surface of the tooth

into the cavity of decay, as already described. The

accessibility of these cavities will depend on circum-

stances, such as the location of the tooth, its inclina-

tion, the size of the mouth, the flexibility of the

muscles, and the ability of the patient to open the

mouth and keep it open. Generally in operating on

these cavities for the removal of decay, for the forma-

tion and the filling, curved instruments will be re-

quired, but their curvature should not be greater

than the necessity of the case demands.

The cavity, during its preparation, must be fre-

quently examined. Its general form, and the size,

kind, and location of the retaining-points, will be the
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same as in class third. The lateral walls, if the cav-

ity is not too large, should be made parallel with each

other ; the undercutting at the crown wall will be less

than in anterior proximate cavities; and the cervical

wall should have a slight inward inclination,—the re-

verse of the same wall in anterior proximate cavities.

In this latter there should be made, at different angles,

pits for retaining-points—three, if the tooth is a molar,

and two if a bicuspid. For making these pits, the

engine right-angle hand-piece will be found applicable

and convenient.

Preparatory to introducing the filling, the same ap-

pliances should be used to protect the cavity from

moisture that have been described elsewhere. Much

care should be exercised in introducing and securing

the first portions of gold. The size, form, and loca-

tion of the anchorage-points should be carefully noted,

and into these the filling should be very jDerfectly in-

troduced ; here the most thorough welding of the gold

should be made, so that each piece when adjusted

will be immovably fixed. The gold extending from

one anchorage to another constitutes the foundation

upon which the subsequent part of the filling is to

be built. This may proceed uniformly from the cer-

vical part of the cavity to the masticating surface of

the crown, if, as is usual, the prepared cavity involves

this surface.

When the separation made between the teeth con-
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stitutes^a V-shaped space, the filling should have a

single plain or slightly convex surface, which will be

at a greater or less angle with the axis of the tooth,

according to the greater or less amount cut away in

the separation. Much care is requisite in order to

make perfect work along the borders of the lateral

walls of the cavity; these should be secured as the

work progresses, and should in no case be left to

receive attention after the body of the filling is intro-

duced.

When the lateral walls have been cut away, as was

formerly the practice, it is much more difficult to re-

store the crown to its original form and size than by

the method now pursued—retaining the lateral walls

and filling flush with them, and also protecting the

edges by the filling.

It is claimed that the difficulty of filling this class

of cavities is much diminished by the use of the ma-

trix. This appliance, in its present form, is the de-

vice of Dr. Lewis Jack. He gives the following

description of it and its use: ''These little affairs are

made of a variety of shapes, sizes and thicknesses.

They are formed of slightly wedge-shaped pieces of

steel, and are, as the cut designates, hollowed out at

their thicker edge, which depression terminates at

the thinner edge. At the part of the depression de-

signed to give shape to the buccal edge of the filling,

the cut is generally abrupt and deep; at the inner por-
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Fig. 91.

tion it is more shallow and more inclined. It will be

observed that the depression widens as it passes toward

the inner edge to follow the usual form of proximate

cavities. The lower and

thin edge is rounded, to

outline the curved mar-

gin of the cervical walls,

and to effect pressure

upon either the gum or

the appliances .used to

stop the escape of the

mucus and blood from

this tissue.

''The plain parts of

the face are file-cut, or

coarsely draw-filed. The

reverse side is, in most

cases, plain and smooth,

excepting a small por-

tion at the thin edge,

which is file-cut

At each end a square cut

is made, that the ends of

the plier for adjusting

them will fit into. ....

Quite a number of pairs

are necessary to meet the requirements of the diiSfer-

ent cases, but for the ordinary- sized simple proximate
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cavities, a dozen pairs, varying in width, in thickness,

and in size of depression, are all that I have found

necessary The character of the modifications

that should be made in these will depend somewhat

upon the desired end, since either a flat, contour, or

excessively convex surface may be produced at the

pleasure of the operator, or to suit the needs of the

individual operation, by varying the form and depth

of the depression."

The ordinary forms of these appliances are repre-

sented by Fig. 91.

Some additional description of the matrices, and the

method of using them, will be given in the Appendix,

Sec. D.

A piece of polished metal, of the proper thickness,

may be placed back of the cavity against the adjoin-

ing tooth, introducing the filling, and consolidating it

firmly up to this piece of metal. The lost portion of

the crown being thus restored, the metal is then re-

moved and the filling dressed oflF and finished in the

manner described heretofore.

But when the opening is made by cutting in from

the masticating surface, the entire opening made in

the tooth, both by the decay and the operation, will

be completely filled and the form of the tooth en-

tirely restored; the filling will then present a proxi-

mate and crown surface. When the teeth, molars and

bicuspids, are decayed upon their contiguous sides, the
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cavities in both may be prepared as already described;

the proper separation and excavation having been

made, both may be filled together, the gold extending

across the space, and after being filled up flush with

the masticating surfaces, the separation is effected by

dividing the gold with a separating file. Thus, each

cavity is completely filled, and there is always gold

enough on the proximate parts to secure a complete

finish. This method is not always practicable, as, for

instance, when there is a large space, or when it is not

desirable to fully restore the form of each tooth; but

occasionally it may be used to advantage. The labor,

tedium, and difficulty of manipulation are increased

the farther back in the mouth the decay is situated.

The modifications of this class are the same as those

of the third class of cavities, and, except the second

modification, are susceptible of the same methods of

filling.

Special Cases,—The first case that we shall con-

sider here consists in a complication of proximate de-

cay, with decay on the buccal or palatal portion of

the tooth, thus undercutting one of the crown angles.

Sometimes these decays are on both sides, in the form

of transverse grooves, meeting at the corner of the

tooth. In such cases, if the pendent crown-angle of

the tooth is firm and strong, the cavities may be

formed in the proper manner, and filled without in-

terfering with the masticating portion of the tooth at
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all; but if the pendent portion is friable it should be

cut away, and the corner built up with gold. The

method of forming the part to be filled will depend

on the extent of the decay. When this is large, a

greater number of retaining-points will be required

than when it is small, and these should be located at

such parts as will make them most tenacious of the

gold, and best conserve the strength of the tooth. The

filling may be built up so as to restore the original

form of the tooth, thus presenting three surfaces, the

proximate, the buccal or palatal, and the masticatory;

or, it may be made with a single slightly convex sur-

face, adapted and finished most completely at all its

borders. This kind of filling can be made only with

cohesive gold.

The palatal portion of the crown broken away, leav^

ing the outerportion standing—pulp not exposed,—The

tooth in such case is decayed away, so that the floor

of solid dentine is near the margin of the gum, the

labial third of the crown still standing. The decay

having been all removed, four or five little pits should

be made on this floor, as near its circumference as

practicable, and a small groove may be cut from one

of these pits to another all round near the edge of the

floor. Then two little pits should be made at the

base of the standing portion of the crowti, if practi-

cable, without interfering with the pulp, provided it is

still living. The tooth thus prepared and properly
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protected by the use of the rubber dam, the filling may

proceed.

For building up a crown of this kind only cohesive

gold can be used; and this should be of the best

preparation, and in the most perfect condition, since

it is important that the different portions of the filling

be most thoroughly united. The instruments em-

ployed in the operation should be of the best kind,

and in the best condition, the serrate points being-

definite and sharp, though not too long; those with

four, six, or eight points may be advantageously used

for packing the gold. But care must be exercised lest

these fine points be turned; for, when that is the case,

the instrument is liable to displace the portion of gold,

and thus break up its first attachment during the

process of consolidation, and, when this is broken, the

piece of gold cannot again be made to adhere as per-

fectly as before.

With everything thus in readiness, the retaining-

points are to be all filled, the gold extending from one

to the other ; this is then to be built all over the bot-

tom of the part to be restored, projecting a little beyond

the periphery, and being 2)erfectly consolidated there,

and kept somewhat higher round the border than in

the centre. The gold should be built up in this man-

ner till the crown is large enough, after dressing, to

give the desired size and form. In finishing up, the

aim should be to restore as perfectly as possible the
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lost form of the tooth. The adaptation of the gold

to the standing portion of the crown should be most

complete; imperfection in this respect impairs the

appearance of the work, and jeopardizes the security

of the operation.

Occasionally the crown of a molar tooth is found

decayed off all round, almost to the margin of the gum,,

the pulp having previously receded so as not to be ex-

posed. It is in such case desirable to restore the lost

portion of the crown, and make a masticating surface

such as shall antagonize properly with the teeth of the

opposite jaw. This may be done by building it up

with cohesive gold. Or a better method is to make a

crown of gold or platinum plate, of the proper form,

and attach, as will be described in the chapter on arti-

ficial crowns. In the preparation for the crown of

gold foil, the edge should be dressed smooth and even

all round the tooth ; then six or eight deep pits should

be made at different angles on the base thus prepared

;

and they should be bored with a drill larger than is

commonly used for retaining-points. These pits- may

be slightly enlarged wnthin. The method of building

up the crown is just the same as that described for

building up part of a crown, the pits being first filled,,

then joined together, and the gold extended all over

the part to be covered by the filling. In extending

the gold from one retaining-point to another,, it is

necessary to build up to a considerable thickness above
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the orifice of the pit. The portion of gold extending

along on the tooth from the pit should be quite thick

and firm, so as not to curl up from its position on the

addition of subsequent portions. Every particle of

gold, indeed, should be so manipulated, that it will se-

curely maintain its first position. The permanency of

the operation will depend very much upon this pre-

caution. The gold should extend somewhat beyond

the circumference of the tooth all around,, in order to

a thorough adaptation and finish.

The foundation thus prepared,, and kept free from

moisture, the crown is easily built up by the ordinary

method of packing the gold. Any desired shape can

be given to this artificial crown ; but, of course, that

wdiich most nearly resembles the form of the natural

crown is in all cases to be desired. The masticating

surfece of this gold crown is to be formed from the

indications given by the antagonizing teeth. Such

crowns will wear for years, and perform all the func-

tions of the natural organs. Artificial crowns of this

kind have been attached to the tooth, by screwing into

the pits small pieces of gold wire at different angles,

and then building up round and between them with

the gold foil, on the principle already described, thus

making these wires serve as so many anchors for fast-

ening the work. The use of screws for securing fill-

ings in ,these extreme cases was suggested, and perhaps

occasionally used,, more than thirty years ago^ by Dr.
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W. H, Dwinelle. But about ten years ago tlieir prac-

ticability was more fully demonstrated by Dr. Mack,

who devised a set of instruments by which small gold

screws can be very readily introduced wherever they

are required. These screws, as made by Dr. Mack, are

screw-cut the entire length, except a small portion of

the outer end, which is made flat and wedge-shaped

;

upon this flattened part the screw-driver acts when the

screw is introduced.

Something additional in this direction seemed desi-

rable, and to meet this want. Dr. E. Osmond, about ten

years ago, made an improved screw, and constructed a

set of instruments for introducing it. These are rep-

resented in the following cut.

Fig. 92.

/I A

These screws are made of twenty-carat gold, an-

nealed and split about half-way, once or twice, so as

to form two or four arms. These are opened and

turned down, as may be necessary after being inserted.
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They are made of different sizes, to meet the require-

ments of different cases, and the instruments are adap-

ted to tlie different screws. The teeth represented in

this cut show large converging cavities, in which the

screws are fixed, ready for the attachment of the fill-

ing.

It has been suggested that making barbs on the

screws would give greater security to the filling than

the plain screw, yet with Dr. Osmond's screws the ut-

most security is attained. Of course cohesive gold is

always to be used w^th this kind of anchorage.

Security of attachment of these large fillings may

in many cases be quite as well attained with the

foil alone. But good tooth-structure and properly-

located and well-formed anchorages are very impor-

tant.

Filling large cavities on the labial surfaces of the

superior incisors,—These cavities are usually super-

ficial, and frequently occupy a considerable part of

the surface of the tooth. A method of filling them,

somewhat novel, though not without merit, has been

introduced to the notice of the profession by Dr. Volck,

it having been first suggested to him, however, by Dr.

Maynard. It consists in filling up the cavity princi-

pally v»dth a piece of enamel, as near the color of the

tooth as possible. The cavity, when nearly round,

should be formed with a wheel bur of the proper size

;

and after having been thus reamed out, a slight under-
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cutting should be made all round with an excavator.

Then a piece of enamel being selected, it is dressed to

a proper thickness, which should be slightly greater

than the cavity's depth, and to a perfectly circular

form, its size being such as to let it drop, with a little

play, into the cavity, and the edge of it bevelled from

without. For fastening this in the cavity, roll a strip

of several thicknesses of gold foil round its edge, and

add as much as can be forced in with it. Thus pre-

pared, set it in place in the cavity, and then condense

the gold down into the groove all round with a three-

pointed plugger, more gold being added, if necessary,

to fill the groove completely full. Afterwards, with

the file, stone, or burnisher, dress off the whole to a

proper level with the surrounding tooth, finishing very

carefully with the burnisher. The unsightliness of a

large gold filling on a front tooth is thus obviated, no

metal except that composing the ring of attachment

in the groove being exposed to view. It is a beauti-

ful operation, and one whose successful accomplish-

ment will require considerable constructive talent and

skill.

A better method of performing this operation, for

many cases^ at leasts is by setting a porcelain filling or

block in oxy-phosphate of zinc. The cavity should

be prepared as usual, the borders neatly trimmed,

and made as free as possible from irregularities. Se-

lect a section of a 23orcelaiii tooth as near the color
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and surface conformation of the tooth to be filled as

possible ; then fit the piece to be supplied carefully,

making it to conform to the cavity as accurately as

possible ; it should be a little thinner than the depth

of the cavity. The cavity now being secured against

moisture, and made perfectly dry, oxy-phosphate of

zinc, or some similar plastic material, should be pre-

pared of such a consistence as to permit the accurate

adjustment of the porcelain filling. . This, after being

put in place, should not be disturbed nor moistened

till the cement is well set. It is better to cover the

joint Avith wax or varnish, and let it remain a day or

two, before attempting to dress or polish the porcelain
;

if, however, the work has been perfectly done, nothing

else will be required. Porcelain caps or cavity-stoppers

are now made by manufacturers of teeth, to be used

in these cases, and in the same way as above described.

They are made in sufficient variety, in size, form, and

color, to meet every case in which such an operation is

admissible. Fig. 93 will give a correct idea of these

stoppers as now prepared.

There will be in almost every case more or less of

fitting and adjusting before the stopper is finally set.

Each variety is made with notches, slots, or grooves,

in order that they may be firmly anchored by the

cement in which they are set.

The more accurate the fit of the cap or inlay, the

more permanent will the operation be. If there is an
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imperfect adaptation, the space between the cap and the

margin of the cavity may be filled with gold. This

may be done at once so soon as the cement of the sit-

ting is sufficiently solidified, or this may be delayed

until the cement is somewhat worn away.

Fig. 93.
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An operation performed in this manner is prefer-

able to a filling of gold for this class of cavities ; it is

less apparent to the view ; indeed, when a proper se-

lection has been made, and the adaptation is good, it

will not be visible at all except under the closest ob-

servation ; and usually the tooth will be as well pro-

tected, anji in many instances better, than by the com-

mon method of filling.
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The use of platinum and gold foil together, as sug-

gested by Dr. Black, for filling these cavities, is better

than gold, so far as appearance is concerned ; the strik-

ing contrast between the color of gold alone and that

of the tooth is materially relieved.



CHAPTEE VIII.

PATHOLOGICAL CONDITIONS.

HiTHEKTO, in the consideration of the treatment of

caries, the subject of the vitality and pathological

conditions of the teeth has been intentionally omitted.

It now remains to describe the diseased conditions to

which the teeth are subject, and the treatment which

these respective conditions indicate. This is an im-

portant department of the practice, since upon skill in

this, as well as upon the manner of performing the

work, the success of the operation depends.

Premising that our remarks on this branch of the

subject are predicated on the fact admitted, that the

teeth possess vitality, we proceed to consider the

pathological conditions to which, in common with all

vital tissues, they are liable. There is but one diseased

condition of living dentine, anterior to decay, that

presents any considerable difficulty in the ordinary

operation of filling teeth, and that is, inflammation,

or exalted sensibility. This condition was referred

to in the remarks on the treatment of caries^ as being

one that most generally accompanies decay of the

teeth. Whether or not this affection is real inflam-

mation, is a point that has been considerably contro-

verted; and the assertion has been made that it is of no
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consequence whether it is or not, provided we under-

stand the true method of treating it. This, however,

is not to be so readily conceded ; for the confession

that we do not know what to call a thing, generally

implies an ignorance of its character and phenomena.

While the term inflammation conveys a more definite

notion, the phrase exalted sensibility is very vague in

meaning. That it is true inflammation, i^ the opinion

of our best dental writers.

The dentine is endowed with the functions of ab-

sorption, nutrition, and secretion, modified somewhat

by the peculiarity of the structure—characteristics

that always imply a susceptibility of inflammation.

In inflammation of the soft parts there are present

various indications,—as pain, redness, swelling, and

increased heat. But in dentine, on account of its pe-

culiar structure, all these indications cannot be mani-

fested; for instance, redness, since the red globules do

not circulate through it; nor swelling, since the struc-

ture is dense, devoid of mobility; nor perceptibly in-

creased heat, since the circulation is of too low a

grade. But .one of the most definite indications of in-

flammation, namely, exalted sensibility, is present here

in a very marked degree; and ther-e are various other

circumstances that indicate this condition to be real

inflammation ; the same irritating causes that induce

inflammation in the more highly organized parts,

occasion it in the living dentine. This condition of
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the teetli is always affected by a general inflammatory

diathesis, and their sensitiveness, when there is this

general tendency to inflammation, is always increased,

and local treatment in such cases will commonly be

inefficient; a modification of such a condition of the

system produces a corresponding change in the af-

fected teeth^ and those remedial agents which are

employed in the topical treatment of inflammation

elsewhere are successfully used in the treatment of

inflamed dentine. From all these circumstances we

infer that this affection of the teeth is a real inflam-

mation.

As has been already remarked, the only definite

and direct indication of inflammation of the dentine

is exalted sensibility, though this is not an imme-

diate consequence of that condition, independent of

external circumstances; for the pain resulting directly

from inflammation in the soft parts is not experienced

here by reason of the low grade of vitality and the

feeble circulation. But the teetli in a state of inflam-

mation will suffer pain when subjected to sudden

variations of temperature, whether induced by the

air, by fluids, or by contact with any hard substance

;

and when subjected to the influence of agents that

irritate the nerve-tissue anywhere, such as acids, some

alkalies, salts, etc. In regard to degree, extent, and

location, this affection exhibits a variety of manifes-

tations; in degree from the most mild to the most in-
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tense—sometimes fixed at a uniform degree of pain,

and sometimes passing through the gamut of torture

up to the most acute anguish. The charact-er of the

affection is modified by differences in the organic struc-

ture of the teeth, those most vascular and most

highly organized being most readily, and most exten-

sively involved; and therefore the teeth of the young

are generally more liable to it than those of the old.

So, too, persons of a plethoric or a strumous habit, as

well as those in a febrile condition, are peculiarly

predisposed to this affection. Sometimes irritation

or disturbance of other organs of the system sympa^

thetically or secondarily induce inflammation of the

dentine. Uterine irritation frequently does so, and

hence, during pregnancy, or a protract-ed suppression

of the catamenia, the teeth are very liable to be

thus affected, and, if decayed, to become very sensi-

tiva

Inflammation of the dentine will sometimes be ex-

hibited in various degrees in different teeth in the

same mouth at one time. This is owing to differences

in the organic structure of teeth developed at different

periods of life, to differences of their location in the

mouth, and to differences of exposure to those agen-

cies which are apt to induce the condition. As to the

extent of this inflammation, it may be confined to a

thin lamina of bone immediately beneath the decom-

posed portion, or may extend deep into the body of

18
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the tooth, and, indeed, in some cases, pervade the den-

tine of the entire crown. This latter extent, how-

ever, is not likely to occur, unless there is a general

predisposition; if it is produced by local causes, it

will not, in general, penetrate very deeply into the

dentine. Most commonly, the greatest sensitiveness is

at the union of the dentine with the enamel, but,

sometimes, it is confined to a small point within the

cavity, either because of an increased susceptibility

there, or because there has been a concentration of the

irritating influences to that point—the former being

probably the more frequent. The greatest sensitive-

ness, as already remarked, is generally at the surface

of the dentine, because that is the termination of the

nerve-fibrils which ramify the dentine, and wherever

nerve-fibre terminates, there always we may look for

exalted sensibility. Hence it is that decay of the teeth

is often found to be more sensitive in its incipient

stages than when it has become more advanced.

Treatment of Inflamed Dentine,—There are several

methods of treatment that may be employed to rem-

edy this condition. In many cases, where time and

circumstances will permit, a removal of all irritating

agents from the affected parts will enable nature to

eJBfect a restoration to health. All decomposed den-

tine is to be removed from the cavity, every exciting

influence in it withdrawn or neutralized, and the

cavity itself perfectly filled with some non-conducting
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material, so as entirely to exclude all foreign sub-

stances. So far as non-conduction of heat is con-

cerned, there is, perhaps, nothing better than "HilFs

stopping;" or, in some cases, tin or gold may be used;

but when either of these is employed for this treat-

ment some non-conducting substance should be placed

between the filling and the sensitive dentine. The

length of time necessary for the restoration of the af-

fected part, under this treatment, will be much varied

by circumstances. The cases susceptible of this kind

of treatment are those in which there is no constitu-

tional predisposition, in which the vitality is strong,

and the recuperative power vigorous. When the tem-

porary fillings are made of metals, the patient should

be careful to protect them from sudden changes of

temperature. For such fillings, in case they are re-

quired but for a short time, a lock of cotton saturated

with a solution of gutta-percha and chloroform may be

used.

But, in cases in which the vitality is low, the af-

fection chronic, the exciting cause highly irritating,

and the general diathesis inflammatory, nature, un-

aided, will not effect a cure. In such circumstances,

therapeutic treatment is indicated. The agents em-

ployed in topical treatment may be divided into two

classes: first, resolvents, or those which have for their

object an entire restoration to health of the part af-

fected; and, second, escharotics, or those which have
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for their object the death of a portion or all of the

diseased part. The former class of agents is of course

preferable, when the object can be promptly accom-

plished by their use, and especially preferable to those

agents which endanger the vitality of the whole tooth.

In very many cases in which topical applications are

indicated, constitutional treatment is also required;

and this should be of an antiphlogistic character.

The immediately adjacent parts, too, as the gums, the

mucous membrane, etc., should be carefully regarded.

Indeed, treatment of the gums by counter-irritation,

-depletion, and various preparations, such as the con-

ditions may indicate, will often be found prerequisite

to a successful treatment of sensitive dentine by topi-

cal applications.

There are very'few agents used simply as resolvents.

The properties characteristic of this class of agents

are tonic, stimulant, sedative, and astringent. Cap-

Bicum may fitly represent the stimulant; Peruvian

bark and gum myrrh, the tonic; tannin the astrin-

gent ; and opiates the sedative principle. Astringents,

stimulants, and sedatives, all tend to counteract in-

flammation- The agents of this class are not very ex-

tensively used in the treatment of sensitive dentine, not

because they are not ultimately efficient, but because

their action is less vigorous than that of some other

agents. When, however, time and circumstances
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will permit, mild treatment, if efficient, is to be pre-

ferred.

But there are many cases in which, for want of time,

something more rapid in its action is required. Of

this character is the second class of therapeutic agents,

namely, escharotics, or those which by their action de-

stroy a portion of the tissue with which they come in

contact. It may be well to notice, separately, the prep-

arations commonly used for this purpose.

Tannin, or Tannic Acid,—This is the active prin-

ciple of vegetable astringents, and is found most abun-

dant in nutgalls. It unites with albumen, fibrin, and

gelatin, forming with them insoluble tannates. Its

medicinal influence is almost necessarily topical, since

the promptness of its action on albuminous substances,

and the insolubility of its compounds with them, pre-

vent its admission into the general circulation. The

action of tannin on dentine has been already explained.

Either its aqueous or its alcoholic solution may be em-

ployed, the latter being the better and more convenient

preparation. It is, however, recently used by solution

in creosote and glycerin, which constitute a very valu-

able preparation. Where tannin is applied to dentine,

there is formed a tannate of albumen, which, being in-

soluble, protects from irritation, and probably incites

to healthy condition the living parts beneath it.

Creosote, and Carbolic Acid,—Formerly, creosote

was obtained by distillation of wood, and differed some-
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what from that in present use, which is prepared by

distillation of coal tar. It dissolves freely in alcohol

or ether, and sparingly in water ; its action may,

therefore, be modified by dilution. Creosote produces

its caustic effects by its affinity for albumen and gela-

tin, with which it forms insoluble compounds ; and

from its modus operandi, it is evident that the popu-

lar opinion that it promotes decay of the teeth is an

error.

Nitrate of Silver,—This salt is a powerful caustic,

whether applied to soft parts or to bony tissue. Its

action is somewhat complex. Nitric acid is liberated

by the decomposition of the salt when in contact with

organic matter, and especially bone or dentine. Ni-

trate of silver has a strong affinity for albumen, unit-

ing with it without difficulty ; and the compound thus

formed is soluble in nitric acid. When the nitrate is

applied to the skin, the immediate result is a whitish

mark caused by a union of the salt with the albumen

of the cuticle ; but this soon turns black, by the re-

duction of the salt and the liberation of the oxide of

silver, when for each atom of this set free there is lib-

erated an equivalent of nitric acid. There is here,

then, an agent that acts promptly on the gelatinous

portion of the tooth, destroying its vitality to the ex-

tent of the combination which takes place, and that,

by the decomposition of part of the salt, and the con-

sequent liberation of part of the acid, also acts with
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energy on the calcareous portion. The compound

formed by the nitrate with the organic constituents of

the tooth, is insoluble except with a few substances, and

therefore protects the subjacent parts ; and the pre-

cipitation of the reduced oxide on the surface, it is,

claimed, affords some additional protection. The in-

solubility of the compound above mentioned prevents

an absorption of the nitrate by the dentine, and renders

its action necessarily superficial. When the nitrate is

neutralized by a union with it of an equivalent of the

constituents of the dentine, no further chemical action

is j)ossible. The compound formed by this union is

soluble in a dilution of the nitrate ; and if this be ap-

plied in too great a quantity, there may be a larger

loss of substance than is desirable or at all necessary

;

for as long as free nitrate remains in solution in the

cavity, the insoluble compound is not precipitated, and

the surface is therefore exposed to the continued ac-

tion. It is preferable to emj)loy the nitrate in the solid

state, or, when this is not practicable, in a concentrated

solution, and small quantity, rather than in a copious

dilution and repeated application.

From the observations already made, it is quite

evident that no harm can result to the tooth from a

proper application of this agent, beyond the portion of

it immediately acted upon. The nitrate cannot be

absorbed by dentine, but it stimulates the subjacent

dentine to more healthy action ; though some main-
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tain that it is not as efficient in this respect as some

proper chloride. It acts to a greater depth than tan-

nin or creosote, but not so deep as chloride of zinc, nor

with so much pain. Great care should be exercised

that its contact be permitted no further than its action

is desired.

Chloride of Zinc.—This agent has been extensively

used in the treatment of sensitive dentine, though

much less now than formerly. It exerts an antiseptic

and disinfectant, as well as an escharotic, influence.

In its operation it decomposes ; the chlorine obtaining

hydrogen by decomposition of water, hydrochloric acid

is formed ; this unites with the calcareous elements,

and breaks down the animal constituent as well. It is

milder in solution than in solid, and less efficient and

less painful. It is soluble in water, alcohol, ether, or

chloroform. The ethereal and the chloroformal solu-

tions are, in their action, least painful of all the forms

in which this chloride is applied. The union of this

agent with the gelatinous constituent of the tooth is

also more prompt in solution than in solid. The ether

and the chloroform may lessen the pain by their anses-

thetic influence. In the use of the chloride, or any

other active caustic, it is important to bear in mind the

exalted vitality which follows its application ; and the

operation should be immediately performed. In the

teeth of young persons, or those in which the animal

constituents greatly predominate, the vitality will be
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more promptly aroused than in those of an opposite

texture, and the change, too, will be greater. If the

inflammation is confined to a thin lamina, it will be

almost instantly allayed by the application of the chlo-

ride, and the cavity may be excavated as though there

had never been exalted sensibility in it ; but if the op-

eration be delayed any considerable time, the tooth will

often be found in a worse condition for excavating

than before the application. The remarks on absorp-

tion under the head of nitrate of silver apply with

equal force here : there is not the least danger from

this source ; indeed, there can be none, even when the

chloride is applied to the soft parts.

Terchloride of Gold.—Of this preparation the ethe-

rial solution only has been employed. This acts

with great promptness on the dentine, forming an in-

soluble compound with the gelatinous elements, and

the chlorine performing its role upon the calcareous

portion. On account of the promptness with which

this agent operates, neither the pain nor the disturb-

ance of the subjacent parts caused by it is great. This

substance is very liable to decomposition. By expo-

sure to air or light, the gold is precipitated in the

metallic form. But protected from these, it may be

preserved for a long time. This agent will not be

absorbed by the dentine.

Arsenious Acid.—The modus operandi of this agent

is involved in obscurity. In regard to its topical ac-
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tion, Professor Bache says :
^^ Arsenious acid, when it

produces the death of a part, does not act, strictly

speaking, as an escharotic ; it destroys the vitality of

the organized structure, and its decomposition is the

consequence. The true escharotic acts chemically,

jDroducing a decomposition of the part to which it is

applied,—a state incompatible with life." Pereira

says :
'' Though employed as a caustic, yet the nature

of its chemical influence on the animal tissue is un-

known ; hence it is termed by some a dynamic caus-

tic." Its escharotic power certainly bears no propor-

tion to its devitalizing power ; but it is probable that it

forms definite compounds with some of the constituents

of living tissue; and if so, these compounds appear

to be readily and rapidly decomposed, so that the

acid becomes again free to attack, with similar results,

the subjacent parts. The topical application of ar-

senic is liable to be followed by constitutional effects.

All dentists are aware of the fact that a tooth-pulp

may be destroyed by arsenic, through a wall of con-

siderable thickness. To accomplish this, the agent

must in some way penetrate the substance of the

dentine, and its vitality is destroyed so far as it is

thus penetrated ; indeed, the vitality of the whole

crown of the tooth, both dentine and pulp, is often

destroyed by the use of this remedy, applied even to

a small caVity. Exalted sensibility of dentine is sub-

dued by this agent, more by devitalizing than through
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its chemical energy. It is soluble in creosote and

similar oils, and to a considerable extent in alcohol

and water. It is absorbed much more rapidly when

applied in solution than in solid ; and the more vas-

cular the dentine, the more rapid and extensive will

be the absorption ; and on this account there is great

risk in applying it to the teeth of young persons, or

to any teeth that are highly wanting in density ; in-

deed, it will destroy the vitality of very dense teeth.

The manner in which it passes into the dentine is not

definitely understood. It is very certain, however,

that in more highly organized parts it is carried

through by the circulation, and also may be taken up

by imbibition. In the latter of these ways it passes

into the dentine. It is enough to know that there are

well-defined cases of its specific effect on the constitu-

tion, after having been applied to dentine, demonstrat-

ing that it must have been taken up by the circula-

tion ; and also cases of its manifest effect on the peri-

osteum in a short time after having been applied to

the cavity of a tooth the pulp of which is dead—thus

proving that it must have been absorbed by imbibition.

If arsenic is ever employed in the treatment of

sensitive dentine, it should be suffered to remain in

the cavity but a short time,—from one to three hours,

—and then the part with which it was in contact

shovdd be very thoroughly excavated. In deciding

in what case it is proper to use it, there is need of
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careful discrimination as to the tooth's structure and

density, for injurious results have sometimes followed

its application, notwithstanding the utmost care ; if it

has once passed into the dentine, antidotes will avail

nothing. On the whole, therefore, it is better to re-

frain from its use altogether in the treatment of sen-

sitive dentine.

Alkaline caustics have been to some extent used for

the treatment of this affection. A preparation made

after the following formula is said to relieve some

cases very promptly: Take Canada balsam and slacked

lime, and having made them into a paste, fill the cav-

ity with it, and permit it to remain until the object is

accomplished.

The sensitiveness of dentine may be obtunded by

friction on the affected part with a smooth burnisher.

This method, however, is applicable only to those

cases in which there is room to use the instrument-

On the surfaces of the teeth, where there may be sen-

sitiveness, it is very applicable and very efficient.

Simple pressure, without friction, it is suggested, will

accomplish the same object, though pressure and fric-

tion combined are doubtless more efficient.

During the last three- or four years, various appli-

cations have been introduced, and used to greater or

less extent, for the relief of sensitive dentine during

the operation of filling. Moistening a cavity with

creosote, carbolic acid, carvacrol,-or oil of cloves,, at the
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time of operating, and especially in excavating, will

in many instances greatly mitigate the pain, and in

some relieve it altogether. Many preparations have

been devised and used for obtunding or destroying the

sensitiveness of inflamed dentine ; some of them have

been quite efiicient.

The following preparations have been used and are

valuable in the topical treatment of sensitive dentine,

creosote, carbolic acid, oil of cloves, oil of cedar, oil

of eucalyptus, and, indeed, most of the essential oils,

glycerin and tannin, creosote and tannin.

Various compositions are made with these, and sim-

ilar ingredients, nearly all of which are valuable.

Glycerin and carbolic acid solution may be used with

very good effect when heated ; it should be applied at

first at such a temperature as to produce little or no

pain, and the heat increased as the applications are

renewed, until the desired efiect is produced.

Camphor and chloral solution is used in some cases

with good results.

It is well to bear in mind, however, that no one

preparation meets the requirements of every case;

some will accomplish the desired result in one case,

and be wholly inefficient in another.

The use of any of these things, even though they

would in any case give temporary relief, do not meet

the difficulty in a proper manner, except in those

cases in which the affection is very superficial ; in
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every other case the aim should be complete restora-

tion to a normal condition, and this for the most part,

at least, must be accomplished by nature, aided, so far

as practicable, by proper systemic and local treatment.

Many suppose that if they can by any temporary

obtunding of sensibility introduce a filling, all will be

well. This sometimes proves to be a serious mistake,

for when a filling of metal is placed on sensitive den-

tine, the thermal changes very often prevent a re-

turn to a normal condition, and in some cases greatly

increase the diflSculty. In all instances, so far as pos-

sible, an entire restoration to a state of health should

be eflFected before filling, or the part shielded by a

non-conductor.



CHAPTER IX.

EXPOSED PULPS.

When the pulps of the teeth are exposed it is

usually in consequence of decay, but sometimes of

a gradual wearing down of the organs in mastication;

in other cases by chemical abrasion. When the pulp

of a tooth is found exposed^ the course of treatment

to be pursued will be indicated by the following con-

siderations :

1st. The constitution and the vital energy of the

system.

2d. The condition of the mouth and teeth.

3d. The condition of the pulp.

4th. The size of the orifice at which it is exposed.

5th. Whether the exposure is of recent or of re-

mote origin.

6th. If in a tooth of more than one root.

7th. The position of the tooth in the mouth, and

that of the decayed cavity in the tooth.

The propriety of attempting to preserve the vi-

tality of the pulp after exposure has been questioned.

Some take the position that after the development

and formation of the tooth, the pulp is no longer of

any use, and may, without damage, be dispensed



288 EXPOSED PULPS.

with; while others maintain that when the pulp is

destroyed the tooth is no longer of any value. The

truth is, perhaps, a medium between these extremes.

The pulp of the tooth is valuable in the economy, or

nature would dispense with it. Analogy teaches that

it would not be retained longer than it could serve

some beneficial purpose. But it is also true that a

tooth may be retained and perform its proper func-

tion for a long time after the destruction of its pulp,

notwithstanding it is in a less perfect condition;

though it is always desirable to preserve the life of

the tooth when practicable, for the crown depends on

the pulp for its vitality, and living dentine presents

more resistance to decay than dead; besides, a dead

tooth never exhibits the bright, life-like appearance

of a living one. The parts about a dead tooth, too,

are far more liable to disease than those about a liv-

ing one. These are a few of the considerations for

retaining the pulps of the teeth.

It has been maintained that the structure of the

tooth-pulp is of such peculiar character, and so sus-

ceptible of diseased action that after it has become

affected, though but slightly, it cannot be restored to

a healthy condition. We see no ground, however,

for such an assumption, except it be in the imperfect

treatment which this organ so frequently receives;

for the fact of its delicate structure does not neces-

sarily imply an impossibility of restoring it from dis-
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ease. The pulp of the tooth is endowed with such

functions as ordinarily render living tissues suscep-

tible of treatment for abnormal conditions, such as

circulation^ nutrition, absorption, and a distribution

of nerves. The success attending the methods of

treating exposed pulps practiced by the dental pro-

fession during the last few years is a source of more

encouragement than a thousand theories.

Treatment of Exposed Palps.—In cases where the

conditions are favorable,—the constitution good, the

pulp but recently exposed at a small orifice, and in

a healthy condition,—treatment may be instituted

with almost absolute certainty of success. If there

is no inflammation or irritation, therapeutic treat-

ment is not indicated; but the decay should be re-

moved and the cavity formed without wounding the

pulp, if possible: though a slight wound is of no

serious consequence, for immediately after the haBm-

orrhage ceases the operation may proceed as though

the pulp were intact. There have been suggested

various methods for protecting the pulp in cases of

this kind; formerly the capping of pulps was extent

sively practiced, by which a shield was thrown over

the exposed point, so as to prevent the filling from

coming in contact with it. Various materials have

been suggested and used for caps, but gold and lead

were formerly used for this purpose, especially when

the object was to form an arch over the point of ex-

19
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posure. These caps are cut out of thin gold plate, or

thick sheet-lead, of the proper shape and size, and

stamped with a convex punch, thus receiving such a

concavity as fits them for covering the exposed pulp

without touching it. A little groove, of depth suffi-

cient to hold the cap, and prevent it from being dis-

placed by the introduction of the filling, may be made

in the dentine all round the orifice of exposure. The

cap is then to be adjusted to its position in the

cavity, having been previously touched round its

edge with adhesive wax; the filling is then intro-

duced in the usual manner, carefully, so as not to

displace the cap ; and, if this is of lead, great caution

is to be observed in condensing the filling above it

since it will be easily compressed.

The therapeutic influences of lead on exposed

pulps is supposed by some to be definite and decided;

but, though lead is a less perfect conductor of heat,

and, in this respect, is better than gold, and though

in the capacity of a pulp-cap its indestructibility is

probably quite sufficient, yet, if no change takes place

in it, it is not very apparent how it exercises any

therapeutic action on the pulp. Experience, how-

ever, proves that the success is quite as good in the

use of lead caps as in those of gold, and the former

are more easily applied.

Another method of shielding an exposed pulp is,

to form an arch over it by the filling. This operation
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is performed by beginning the filling at that side of

the cavity most easily approached, building on the

gold from the points of its attachment almost to the

point at which the pulp is exposed, and then attach-

ing from one point to another without permitting the

gold to come in contact with the pulp. Care should

be taken that the gold present as smooth a surface to

the pulp as possible. When the orifice of exposure

has been well covered and protected, the remaining

portion of the cavity is filled as usual. This method

of forming a protection over a tooth-pulp possesses no

advantage over the ordinary cap ; and being much

more difficult, it is impracticable in any but skilful

hands.

This practice with exposed pulps, however, has

wdthin the last few years been almost wholly aban-

doned, for the following reasons: because it so fre-

quently failed to accomplish the object, and because

a better method of treatment has been discovered.

It was found that, under that practice, many cases

which at first promised well did not preserve the life

of the pulp, though the fatal results w^ere not always

immediate—a year or tw^o, and in some instances a

much longer period, intervening between the opera-

tion and the death of the tooth. In favorable cases,

the pulp^ even after exposure, will, if protected from

the influence of foreign substances, throw out a bony

deposit, and even close up an orifice of exposure,
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thus forming for itself a natural shield. It is sug-

gested that the capping operation is not the best pro-

tection for facilitating this process. It is probable

that in some cases the space between the cap and the

pulp, though it were large, would be filled with lymph;

and even if it were thus filled, a bony deposit might

not be made; and if it were not, it could not fail ul-

timately to prove injurious to the pulp. But if the

space should not be filled with lymph, the difficulty

would be equally as great, since the pulp would pro-

trude through the vacuum beneath the cap, and nec-

essarily become diseased, since it would be irritated

by its contact with, and its pressure against, the sharp

edges of dentine at the orifice of the cavity ; and it

may remain thus diseased for a long time, or die at

once. Thus it is, no doubt, that the great majority

of failures occur under this kind of treatment. In

order to obviate this difficulty, it has been suggested

that the space under the cap be filled with some ap-

propriate substance, as a thick solution of gutta-percha

and chloroform, or a small pledget of cotton saturated

with collodion.

The frequent failures which occur in capping pulps

have incited the profession to seek some other method

of treatment. A vacuum above the pulp being ob-

jectionable, some suitable material is employed as a

shield for this, being placed on the orifice of expos-

ure, in contact with the pulp ; and the filling is then
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introduced without pressure upon the point of expos-

ure. There are several substances that have been

thus employed, the chief of which are asbestos, oiled

silk, collodion, gutta-percha, Hill's stopping, and os

artificial. The material for this purpose should be a

non-conductor of heat, should not be subject to de-

composition when in contact with the pulp, should be

non-irritant and should present a smooth surface and

be easily adapted. In shielding the pulp in this

manner, it is important that pressure be not made

upon it ; and there is not much liability to this, where

the orifice of exposure is small, but where it is large,

much care is required in the introduction and con-

solidation of the plug. The opinion has been enter-

tained by some that the pulp of a tooth will not tol-

erate any foreign substafice in contact with it; but

facts refute such an opinion. By this kind of protec-

tion for a pulp, secondary dentine is more likely to

be developed.

A very efficient covering for an exposed pulp may

be made by dropping on it a little collodion or solu-

tion of gutta-percha, and after the evaporation of the

ether or chloroform filling over it. This method has

the advantage of completely filling and occupying the

space, and exactly conforming to the part, which is

an important requisite in this operation. When the

exposure is at a large orifice, if the pulp is healthy,

and the constitution of the patient good, the same
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general course of treatment may be adopted, except

that more care and skill will be necessary in the

performance of an operation. Indeed, it is difficult

to make a good operation in cases of this kind, using

for the covering only a soft or flexible material.

A method of operating that is probably more effi-

cient than those already mentioned, is to prepare the

cavity as described, phice on the pulp two or three

drops of collodion or solution of gutta-percha, letting

it partially stiffen, and then over this fit a gold or

lead cap as exactly as possible, so that it shall rest

on the solid dentine, far enough from the orifice of

exposure to preclude it from injurious influence on

the pulp. On this, the filling is introduced as usual,

care being had not to displace the cap, which in all

cases should have a seat made for it, formed at the

time of the preparation of the cavity.

When the pulp of a tooth becomes, by exposure,

inflamed or diseased, some more special treatment is

indicated, and usually it is therapeutic. In every

such case, the treatment will contemjDlate either the

preservation of the pulp, when the circumstances

will warrant ; or when they will not, then its destruc-

tion and removal. The former of course is always to

be preferred, where practicable. Some of our best

operators very strongly denounce the wholesale de-

struction of the pulps of the teeth, practiced by many;

while some dentists never attempt to restore and pre-
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serve them at all, however slightly diseased. This,

as elsewhere intimated, is an erroneous practice; for

there is no obvious reason why the pulp of a tooth

may not be restored from disease to health as readily

as other parts, endowed as it is with circulation, nu-

trition, absorption and the distribution of nerves.

The particular kind of treatment required in any

given case, however, will be controlled by various

circumstances, such as the susceptibility of the case,

the nature and extent of the disease, whether it is of

chronic or acute type. When the irritation or inflam-

mation is but slight, and is kept up solely by the con-

tact of irritating substances, restoration of the pulp

may be effected by a removal of these irritating

causes, and protection of the pulp against their fur-

ther influence : in such case, nature, unaided, effects

the restoration. In a feeble constitution, the pulp,

though but slightly affected, will require topical thera-

peutic treatment; and meanwhile general treatment

may be employed to give increased tone to the sys-

tem. In the local treatment, neutralizing agents

should be applied first, and afterwards such as will

counteract and reduce inflammation, especially if this

is in an active state. But if the pulp is in a morbid

condition, with retarded circulation and a tendency

to enlargement, active and stimulating applications

will be indicated, and in some cases escharotics, such

as nitrate of silver, chloride of zinc, and chromic acid,
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the latter especially where there is a tendency to pru-

rient enlargement of the pulp. The therapeutic prin-

ciples embraced in astringents, tonics, stimulants, and

escharotics, are mainly to be relied upon in the topi-

cal treatment of exposed pulp.

The length of time requisite for this treatment will

vary with different cases. In the case of a recent

acute inflammation, the process of restoration may be

completed in two or three days ; while in other cases,

where the difficulty is of long standing and of a more

complex character, it will require from a week to two

months. The systemic condition of the patient also

exercises a great modifying influence upon the treat-

ment. Leeching and counter-irritation of the gums

are sometimes resorted to in this treatment ; but it

is rare that any definite beneficial result ensues. De-

pletion of the pulp itself may often be practiced

with decided success; and it may be accomplished

either by puncturing the pulp with a fine-pointed in-

strument, or by excising a small portion of it at the

orifice of exposure, in either case avoiding laceration.

By this means the distended vessels are relieved
;

and in many cases, where the difficulty is but slight,

immediately after such relief by puncturing, so soon

as the haemorrhage has ceased, the tooth may be

filled. But if the depletion is by excision, time must

be allowed for the recovery of the incised surface

—

ordinarily from three to ten days.
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A method of treatment of exposed pulps—first

introduced to the notice of the profession by Dr.

Allport, and one which in his hands h[is proved quite

successful—consists in the excision of a portion of

the pulp at the orifice of exposure, drawing the

edges of the incised part together, and inducing their

union, and in this manner closing the wound, when

less space is occupied by the pulp than before the

operation. After securing this result, the operation

of jSlling the tooth may be performed ; the same care

being observed, however, as already suggested in

cases of exposed pulp.

The employment of pepsin has been quite effective

in the hands of some practitioners. The metJ;iod of

application is as follows : with the pure pepsin in

powder, and diluted hydrochloric acid, or liquid pep-

sin, form a paste of creamy consistence, that can be

readily applied to an exposed pulp.

The cases in which this preparation seems appro-

priate and efficient are those in which there is debris

and offensive matter in contact with and irritating

the pulp that cannot be readily removed, either with

an instrument or by washing. There is often a film

of partially devitalized pulp-substance upon and cov-

ering the exposed part, that operates as an active

irritant to the tissue beneath it ; this and all similar

substances are dissolved and removed by the action

of the pepsin paste ; and not only is this accom-
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plished, but the pulp is stimulated to a healthy ac-

tion.

For the application the cavity through which the

exposure is effected should be cleaned thoroughly and

dried ; then place a drop of the paste on the point of

exposure, on this put two or three plies of bibulous

paper, then fill the cavity with wax, softened by

heat, so that its introduction will not cause pressure

upon the pulp. This should remain for from six

to twenty-four hours, when it should be removed
;

the pulp will usually now present, at the orifice of

exposure, the bright pinkish hue of the healthy

tissue ; very seldom will a second application be re-

quirec^.

This condition being attained, the pulp is ready

for its covering for permanent protection.

For the proper covering and filling over an ex-

posed pulp, certain indications must be fulfilled.

First. A material must be used that will be ac-

ceptable to the tissue, that will in no degree irri-

tate it.

Second. It should be a substance that will not de-

compose or undergo change when in contact with the

pulp.

Third, It must be a material of such consistence

as to be made easily to occupy all the space at the ori-

fice of exposure, and yet make no pressure upon the

pulp.
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Fourth, It should be a non-conductor of heat equal

at least to the dentine.

Fifth, It should possess sufficient resistance to

admit the proper introduction of the best material

for filling.

Thus it is apparent that the aim is, and should be,

to place the exposed pulp again in as nearly its nor-

mal state of closure as possible. This is the criterion

that should guide in the performance of this most

delicate operation.

A very good method of accomplishing this was

suggested by Dr. J. S. King about the year 1871.

Others have claimed that they had used the same

principle before ; but such claim is not established
;

certainly he was the first to bring it to the notice of

the profession.

It consists in placing in the orifice of exposure and

on the pulp, after it has been freed from all irritants

and debris, and restored to a state of health as nearly

as possible, a paste of oxide of zinc and a solution of

creosote of a thick creamj^ consistence ; with this

the orifice should be completely covered; remove

any excess of creosote with bibulous paper ; then

cover this, and fill the cavity of decay with os artifi-

cial or Guillois' cement, or better now, with oxy-phos-

phate of zinc, which is non-irritant. So far as the

pulp is concerned, this is to be the permanent cover-

ing ; as to the cavity of decay, this may constitute
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the permanent filling, or sufficient of the os artificial

may be cut away from the cavity to enable it to be

well filled with gold, or any other material. This in

the hands of many has proved a very • successful

method of inclosing exposed pulps.

The formation of secondary dentine, by which the

orifice of exposure is closed, has already been re-

ferred to; and it has been suggested that treatment

to facilitate this process may be instituted. With a

view to this, temporary fillings are sometimes intro-

duced. If a shield of secondary dentine is desirable

before permanent filling, the best method of securing

it is, after seeing that the general recuperative power

is in the best condition, to place in the cavity a tem-

porary filling, of such material and in such manner

as will be most acceptable to the pulp, and then leave

nature to accomplish the work. In many cases, es-

pecially in young persons, this process would be fa-

cilitated by an administration of bone phosphate.

The pulps of the teeth of the young are more diffi-

cult to treat successfully than those of the more ad-

vanced in life.

A method of treating exposed pulps with a view

of securing a closure of the orifice of exposure by na-

ture, was first suggested and practiced in 1873, by

Dr. J. E. Cravens, and consisted of the following

treatment:

The exposed pulp should be rendered as nearly
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absolutely free from extraneous matter as possible,

but softened or partially decalcified dentine may re-

main undisturbed in the cavity. The cavity should

be secured against moisture, and kept so during the

operation; being thoroughly clean and dry, the pulp

exposure should be covered with a paste prepared as

follows: Upon a warm slab of ground glass put a

drop of Merck's lactic acid; add twice that volume

of magma, or freshly precipitated phosphate of lime;

then rub till a complete solution is effected. This

is lacto-phosphate of lime. To this solution add dry

phosphate of lime until the paste is of proper consist-

ence for application. Place this paste directly on the

exposed pulp so as to occupy all the space and yet

make no pressure upon it; the cavity may be filled

from one-fourth to one-third full of this material;

then remove the moisture from the surface of the

paste with spunk, or some absorbent, then cover it

with two or three plies of bibulous paper, cut to fit

the cavity and moisten with sweet oil
;

press this

carefully upon the paste, especially all round the

border; then cover this and fill the cavity with os

artificial, or its equivalent. HilFs stopping or gutta-

percha cannot with safety be used instead of the os

artificial, as more or less pressure w^ould be occasioned

by their introduction. Dr. Cravens suggests that

the pulp should not be treated previously with any-

thing that would coagulate albumen, and, indeed,
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should have no preparatory treatment except that

already referred to.

This dressing and filling should remain undis-

turbed for from two to six weeks, and one application

is usually quite sufficient to induce bony deposit to

fill the orifice of exposure and cover the pulp.

Pain will seldom be experienced after the applica-

tion of the phosphate of lime as above described,

but if it shouM the use of sedative treatment, either

locally or through the system, will meet the diffi-

culty. In no case should the dressing and filling be re-

moved or disturbed till the allotted time has elapsed.

Dr. Cravens entertains the opinion that the phosphate

of lime, thus applied, is appropriated in the forma-

tion of the new deposit, and that thus the living

tissue beneath has co-operation in this process, at

least so far as supply is concerned.

Destruction of the Pulp,—There are cases in which

an attempt to restore the pulp, even when recently

and but slightly diseased, would prove unavailing;

so feeble is the vitality that it is destroyed at almost

the first touch. Two cases in aiyparently the same

condition pathologically, but in different constitu-

tions, will, under the same treatment, exhibit very

different results. A puljD in a sj^stem with low vital

power, that is highly diseased, is but seldom, if ever,

under any circumstances, susceptible of restoration

;

and in such case of course, devitalization and re-
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moval are indicated. This was formerly supposed to

be an impracticable operation, for two reasons: first,

because it was very difficult and painful; and second,

because of the consequences likely to ensue. Then,

the operation was attempted only on teeth having

one root, and those of cylindrical form; but now, it

is performed successfully on all classes of teeth. When
destruction of the pulp is decided upon, such means

should be employed as will effect the object promptly

and thoroughly. Everything should be entirely re-

moved from the pulp-chamber and the canal of the

root, for any remaining portion is liable to induce in-

flammation and suppuration; and alveolar abscess

also frequently ensues.

There are two methods of destroying the pulp;

the one by an operation; the other by the applica-

tion of some devitalizing agent. The choice of these

methods will be governed by circumstances, such as

the temperament of the patient, the condition of the

tooth and parts about it, and the class of the tooth

to be operated upon. For patients of a nervous, ir-

ritable temperament, to whom a removal of the pulp

by an operation would occasion great pain and a se-

vere shock, it would be better to apply some agent to

destroy the vitality of the pulp, and then remove it;

but, on the contrary, where there is vigor, and a ca-

pacity of endurance, it is preferable to remove the

pulp at once by an operation. To accomplish this,
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there are two or three methods of manipulation. In

the first place, however, by whatever method it is

removed, it should be fully exposed; the orifice of ex-

posure should be as large as the pulp-chamber, and

the entrance as nearly as possible on a line with the

tooth's axis; hence it will be necessary, in many

cases, to make an opening into the pulp-chamber at

a point different from that of the opening produced

by the decay. For instance, in the incisor teeth,

when the decayed cavity is small, on the side near

the margin of the gum, penetrating to the pulp-cham-

ber, and exposing the pulp, the entrance through

this opening into the canal will be almost at right

angles with it; and in such case it would be impos-

sible, through this opening, to manipulate freely in

the root, and it would be necessary to make an open-

ing with a drill through the palatal portion of the

tooth directly into the canal and on a line with it,

which opening should be large enough readily to al-

low of a removal of the pulp through it, and of an

unimpeded performance of all the subsequent opera-

tions in the canal of the root.

After the pulp has been exposed by the proper

opening, the instrument should be selected for its re-

moval. There are different forms of instruments for

this purpose. Some operators employ the untem-

pered, four-sided, barbed broach, thrusting it into

the canal as far as possible, then turning it two or
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three times around, and thus wrapping the pulp round

the instrument, when both are drawn away together.

This method always occasions considerable pain.

Others employ simply the three or four-sided broach,

thrusting it through the pulp all the way up the

canal, and thus lacerating it and breaking up its

structure, so that it may afterward be removed with-

out much pain. Another method and one which

seems preferable to all the others, is as follows :

Take a very fine untempered steel wire, round and

smooth, not larger than 34 to 36 of Stub's gauge-

plate ; flatten the extreme point, and turn it to an

angle of from thirty to forty degrees
;
place the edge

of this against one wall of the canal at the point of

exposure of the pulp
;
press it steadily up the canal,

with its edge bearing against the wall as far as it will

go, and then twirl it suddenly round. Thus an ex-

cision is effected near the point of the root, when the

pulp with the instrument may be drawn away to-

gether ; or, if not thus removed, it may be caught with

some fine point, and removed with little or no pain.

This manner of introducing the instrument, too,

causes less pain than either of the others, for there

are no sharp edges or points presented in passing the*

instrument up the canal, to cut or lacerate the pulp.

In the removal of the pulp from the teeth of young

persons, care should be taken lest the instrument

pass entirely through the foramen, at the apex of

20
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the root; but with adults there is little or no danger

of such an accident.

The directions here given would be quite sufficient,

if closely followed, for the removal of the pulps of

the six anterior superior teeth. For the removal of

the pulps from the bicuspids, the entrance can ordi-

narily be effected through the decayed cavity. Usu-

ally there is some lateral compression of the roots of

these teeth ; and the canal through the root corre-

sponds in its formation, so that it presents a mere

fissure, expanded a little on each side of the centre.

It is often difficult, and requires very delicate manip-

ulation, to remove all the pulp from these fissures.

A very fine instrument may be pressed down each

side, and yet a portion of the pulp remain in the

centre. This difficulty is most fully presented in

those cases in which there has been an apparent,

though abortive, effort of nature to produce two

roots.

The removal of the pulps of the molar teeth is a

more extensive and complicated operation. The pulp

to be operated upon should be fully exposed, the ori-

fice of exposure being made as nearly as possible of

the size of the pulp-chamber; and the instrument to

be used should be such as last described, except that

it should be much larger, and is to be introduced, in

the same manner, to the bottom of the pulp-chamber,

and rotated suddenly, so as to cut off the ramifica-
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tions of the pulp into the roots, thus at one sweep

dislodging the entire body of it without laceration.

The practice of plunging a large barbed or cutting

instrument into the pulp of a molar tooth is painful

in the extreme.

The pain of removing the living tooth-pulp may be

much mitigated in all cases, and in many prevented

altogether, by the use of local anaosthesia. This may

be eJBfected by the application of chloroform, or some

one of the various anaesthetics that are available, di-

rectly to the pulp. The application of cold is quije

efficient; this maybe effected by the use of ether

spray or ice. So extended have become the facilities

for inducing local anaesthesia, that the spray or ice

need hardly be employed.

The branches of the pulp in the roots should be

removed in the manner already directed for the re-

moval of the pulps from teeth of single roots. The

palatal root is very easily operated upon ; but as to

the buccal roots, there is frequently encountered the

same difficulty referred to in speaking of the bicus-

pids. When a pulp is removed in this manner, the

wound commonly heals by first intention, and there

is formed a permanent cicatrix.

Actual Cautery.—For destroying tooth-pulp, the

actual cautery w^as formerly employed to a consider-

able extent, and was at one time a favorite method

with French dentists. This consists in heating a
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wire of proper size to a white heat, and thrusting it

into the canal of the root to the apex, the object be-

ing to destroy the pulp the instant the wire comes

in contact with it. The operation requires much

skill, and is attended with many difficulties. It is

fraught with terror to the patient ; if the temperature

of the wire is not at white heat at the time of its in-

sertion, the pain of the operation is most intense
;

it is liable to leave the parts in such a condition as

often to induce inflammation and suppuration, which

may involve the investing membrane and the sur-

rounding parts. Besides, by this method, the object

is, at best, no more successfully attained than by

others.

The galvanic cautery has been employed to some

extent in general surgery, and it is very probably the

best form in which the actual cautery can be applied

for destroying pulps of teeth.

Potential Cautery.—This term is applied to those

therapeutic agents which destroy vital tissue by es-

tablishing a condition incompatible with vitality.

Many preparations have been employed as topical

applications to devitalize the pulps of teeth, but only

two or three to any considerable extent. A consid-

eration of the nature and something of the specific

action of these agents may not here be out of place.

And first, of

ArseniousAcid,—This has been more used, topically,
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for the destruction of tooth-pulp than all other appli-

cations. The first account we have of its use for this

purpose dates back to 1836, when it was applied by

Dr. Spooner, though others claim to have employed

it about the same time. The specific action of arseni-

ous acid on vital tissue is not well understood. It

is supposed by some that it forms a compound with

some element of the tissue, and in this way destroys

the vitality.

Any such combination, however, ha^ hitherto es-

caped detection ; and it is certain that if a compound

is formed, it is not fixed or permanent in its charac-

ter, since the arsenic will be carried to different parts

of the system, and its specific influence manifested

wherever it goes, which could not be the case if it

formed a fixed compound. The more probable the-

ory is that it destroys vitality by its influence on

nerve tissue, producing such a change in its structure

as to arrest its function at once. In reference to the

action of this agent upon living tissue, much investi-

gation remains to be made. Animal tissue takes it

up by imbibition ; and it is also absorbed by the cir-

culation, and conveyed by it, as already suggested,

throughout the system. Frequently, however, it is

applied to living tissue, under conditions that pre-

vent such absorption. It is often employed in the

treatment of carcinoma. In the application of arse-

nious acid to the pulps of teeth, for their destruc-
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tion, several circumstances are to be considered, such

as the age of the patient, the constitutional tendenc}^,

the vascularity of the dentine. Where the vascular-

ity is great, the utmost caution is required. The in-

discriminate use of this agent in the teeth of the

young is attended with great risk. Some constitu-

tions are peculiarly susceptible to its influence, expe-

riencing its effects even in remote parts of the system,

after its application only to the pulp of a tooth. It

is soluble in creosote and most of the essential oils,

and to some extent in alcohol and water. In many

cases when it is applied to the pulp of a tooth, more

or less disturbance of the periosteum is exhibited a

short time after—in some instances in a few hours,

and in others after several days, thus giving evidence

that it has by some means come in contact with the

periosteum. Its influence on this will often be mani-

fested under percussion, in advance of any other

symptom. *

Application,—There are two or three methods of

applying arsenious acid for the destruction of the

pulps of teeth. The ordinary arsenic of commerce is

used. It was formerly employed very extensively in

connection with sulphate of morphia, mixed in equal

parts, and applied to the pulp with a small pledget

of cotton, moistened with creosote or some essential

oil, the former being most frequently used. Alcohol,

ether, or water may be employed instead of creosote,
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and in some respects and in some cases would be

preferable. The pledget of cotton, thus prepared, is

introduced into the decayed cavity, with the prepa-

ration in contact with the exposed pulp. Another

pledget of cotton, saturated.with a thick solution of

gum-sandarac and alcohol, or gutta-percha and chloro-

form, is placed over this in the cavity, to prevent

the escape of the preparation, or the entrance of mois-

ture or foreign substances. Any preparation may be

used that w^ill accomplish these objects. In the ap-

plication of the pledget, care must be exercised lest

too much pressure be made on the pulp, and pain be

thus produced. In order to prevent this pressure^

another method has been adopted, which consists in

forming a cap of lead, placing it in the arsenic, in the

dry state or with some suitable solvent, and then fit-

ting it over the exposed pulp, and retaining it there

with a pledget of cotton, as above, or with Hill's stop-

ping, gutta-percha, or adhesive wax. Thus the prep-

aration comes gently in contact with the pulp, and

prevents any pressure on it. The morphine is used

for the purpose of diminishing the pain which fre-

quently results from the application of arsenic only
;

but its influence for such a purpose is predicated more

on theory than on practice ; for facts prove that, ap-

plied to living tissue, it produces pain rather than al-

lays it. Therefore the more observing and better

class of practitioners have discarded it.
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Other substances have been mixed with arsenic,

for the purpose of mitigating or altogether relieving

the deleterious consequences so liable to follow its

administration ; as, for instance, pulverized charcoal,

which, mixed with it in equal parts by weight,

makes a favorite preparation with some practitioners,

by whom it is claimed that the charcoal counteracts

the specific effect of the arsenic on parts other than

those for which it is directly designed. But this

theory, in the light of any elucidation yet given, is

very vague. The claim cannot be that charcoal is

an antidote to arsenic, since facts refute it; for if it

were, the arsenic of the preparation, when applied to

the pulp of a tooth, would fail of its effect, because,

the charcoal being also in contact with the pulp,

would there, if ever, counteract the poison. But this

it does not do, for the pulp is destroyed about as

readily by this preparation as by arsenic alone. And

if when the arsenic and charcoal are thus togetlier no

counteracting influence of the latter is manifest,

much less will there be any when the arsenic, es-

caped from the charcoal, runs riot through the tis-

sues, whither the latter cannot follow. The only

probable advantage, then, of this preparation is, that

the arsenic is not taken up from it by the tissues

so rapidly as when it is applied alone, or with any-

thing that is soluble with it ; for when thus applied,

the whole is very soon dissolved, and taken up by
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the pulp and dentine. But when mixed with char-

coal or the like, little more of the arsenic is absorbed

than that which comes in contact with the pulp.

Hence the conclusion that the influence of the char-

coal is mechanical, and not therapeutic.

This preparation is better applied perfectly dry,

beneath a lead cap, which should completely close

the cavity. Any other material that would mix as

readily with the arsenic, without being soluble, and

that would not induce irritation when in contact with

the pulp, would be quite as good for this purpose as

charcoal. Irritating gases generated in a tightly-

closed cavity are absorbed by charcoal.

Cobalt, in which the active principle is arsenic,

has been extensively used for destroying pulps ; but

it is in no respect superior, and in some respects it is

probably inferior, to the preparation of charcoal and

arsenic; it is applied in the same manner.

The length of time the preparation should remain

in the tooth will be determined by the condition of

the pulp when it is applied, the age of the patient,

the vascularity of the dentine, the susceptibility ot

the patient to the influence of arsenic, and like cir-

cumstances. It will usually be from three to twenty-

four hours. In some cases a very small particle will

thoroughly accomplish the work, while in others a

much larger quantity may remain in contact with the

pulp even for a much longer time, without producing
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more than a superficial result. And cases occasion-

ally occur in which it seems almost impossible to

destroy the vitality of a pulp with arsenic. A case is

on record in which the pulp was first fairly exposed

in a superior bicuspid tooth, the health and constitu-

tion being good, and the temperament sanguino-lym-

phatic; and arsenic with morphine was applied to

it, directly, five times within ten days, without pro-

ducing any apparent effect; then an application of

creosote and tannin was made three or four times

during as many days; afterward the tooth was tem-

porarily filled with gutta-percha ; and finally, in ten

or twelve days, this filling being removed, the pulp

appeared in a perfect state of preservation and health,

with all the indications of undiminished vitality.

Over the exposed point there was placed a non-con-

ductor, and upon it a filling of gold, and one year

after, the tooth presented the appearance of perfect

life and health, having given the patient no annoy-

ance during the whole period.

Hence, it is quite obvious that there is a great di-

versity of susceptibility to the influence of arsenic,

and that the study of these idiosyncrasies is both in-

teresting and valuable. The occurrence of injurious

consequences from the use of arsenic has induced

many operators to abandon it altogether. But these

injurious results may occur either through mal-ad-

ministration or from a peculiar susceptibility to the



TREA.TING PULP-CAVITIES. 315

influence of the drug, and a superior skill and a more

accurate diagnosis would render less frequent the

characteristic injurious results. After the desired

result with arsenic has been obtained, it has been

thought that antidotes to arrest its further operation

might be made available. The hydrated sesquioxide

of iron is one of the best antidotes to arsenic, and

has been used in the teeth to counteract its injurious

effects ; but it is of no avail here, the arsenic has

the start of it, and, indeed, would outstrip it with an

equal start.

From the foregoing, in regard to arsenic as an ap-

plication for destroying the pulps of teeth, the fol-

lowing conclusions are justly deducible: it is, in

general, very efficient; it is a heroic agent; it should,

in all cases, be used with great cautioi^ in some cases

it is entirely inadmissible; a free administration of

it is liable to be followed by bad consequences; and

skill and care, rather than counteracting agents, are

to be relied upon in its application.

FiUlmj Pulp Cavities and Canals,—After the pulp

of a tooth has been destroyed, whether by an opera-

tion or by an escharotic, the part at the point of its

detachment should, in most cases, before the filling is

introduced, be rendered healthy; if possible, a per-

manent cicatrice should be formed. In cases, how-

ever, of good constitution and strong recuperative

power, where a pulp has been removed by an opera-
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tion, the root may be filled as soon as the haemorrhage

has ceased; but such cases rarely occur. Generally,

the part will require treatment, and the character

and duration of this will be determined by circum-

stances—as, the vital energy of the system, and the

method employed for the pulp's destruction. When

this has been effected by an operation, the wound

produced by an excision is restored to soundness

much more readily than when by an application of

arsenious acid, and less topical treatment will ordi-

narily be required, indeed, in many such cases, there

will be nothing else required than to keep the canal

well cleansed, so as to obviate any irritation that

otherwise might be induced by decomposition. When

the pulp has been destroyed by arsenious acid, more

energetic treatment is usually demanded, for then

there is always a greater or less disposition to slough

or discharge through the tooth, which must, of course,

be entirely abated before the operation of filling is at

all admissible. In the treatment of this condition

the canal should be kept perfectly clean by frequent

syringing; floss silk, moistened with creosote and

tannin, should be introduced to the extreme part of

the cavity or canal, and should be changed every

twenty-four hours, the cavity being thoroughly

washed each time. It will be necessary, in many

cases, to continue this treatment for several days. In

order to determine whether the condition is such as
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to admit of the filling, the floss silk should be re-

moved after a sufficient time is supposed to* have

elapsedj the cavity thoroughly cleansed and dried,

and a portion of dry floss silk or cotton introduced

loosely into the canal. Then close the decayed cavity

with adhesive wax, gutta-percha, or some other sub-

stance that will effectually exclude the moisture; let

it remain thus from twelve to twenty-four hours;

then open the cavity and withdraw the silk or cot-

ton, and if this is found free from moisture or odor

the tooth is ready to be filled.

The treatment just described will be sufficient for

all cases in which the pulp has been destroyed by the

operator. But teeth whose pulps are already dead

would seem to be less difficult of treatment and fill-

ing, yet such is not the case; indeed, the therapeutic

treatment of these is usually more protracted, and

their diseased condition less easily controlled; and

this because of the fact that the decaying pulp re-

maining in the canal becomes very oflfensive and

irritating to the living parts adjacent, in which it

induces a chronic diseased condition, frequently

involving the dentine along the walls of the canal in

decomposition.

A classification of these teeth, based on their con-

ditions, might be somewhat auxiliary to a further

examination of this subject, and the following will

probably embrace them all:
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1st. Those whose pulps are dead, but their attach-

ments and adjacent parts alive and healthy.

2d. Those predisposed to disease.

3d. Those already diseased, either discharging ac-

rid matter through the root, or exhibiting inflamma-

tion of the periosteum.

4th. Those having alveolar abscess.

Sound or slightly decayed teefh are sometimes

found with dead pulps. This condition may be pro-

duced in various ways : by blows, or by any force

that will partially loosen the tooth; by undue pres-

sure in filling; by excessive sensitiveness of the den-

tine, even where the decay is not extensive ; and,

sometimes, by a filling of the tooth when it is in an

unfit state for the operation. Ordinarily, in cases in

which the pulp is dead before its exposure, and there

is no abscess from the root or periosteum, the pulp-

chamber may be opened and the remains of the pulp

removed. The canal should then be cleansed out,

and floss silk, moistened with creosote, introduced

and permitted to remain from one to six hours, when

it should be withdrawn, the pulp cavity and the canal

again thoroughly cleansed, when, if there is no dis-

charge of pus through the root, it may be filled. The

fact that the dead pulp is inclosed in its chamber

without producing irritation is evidence that there is

no secretion of pus. Occasionally, where the pulp

has died from exposure, the living part immediately
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adjacent will present a healthy condition, and there

will be no discharge ; such cases should be treated in

the manner just described. In operating on teeth

already dead, more delicate manipulation is requisite

to prevent irritation than on those in which the pulp

is destroyed by the operator. In very many cases

of dead teeth, where there is not a state of actual

disease, there is a strong predisposition to it ; and in

these cases the preparation of a cavity, or the intro-

ducing and condensing of a filling, may produce in-

flammation of the periosteum. When such a condi-

tion is recognized, several sittings may be required

to complete the operation. It is not always easy to

recognize such a predisposition
;
yet w^henever it is

suspected, it is well to press the investigation, which

may be guided by the following rules. Ascertain

whether the tooth experiences a different sensation

or any pain under percussion in any direction;

whether periostisis has ever existed in that or in a

contiguous tooth ; whether the parts adjacent to the

tooth are in a healthy state; whether there is a gen-

eral inflammatory diathesis or an enfeebled condition.

These are the principal points in an examination of

this kind.

Where this predisposition exists, it may be coun-

teracted by general or local treatment, according as

it depends on general or local causes ; but in every

.case, this treatment should be very carefully con-
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ducted, and it will in some instances have to be pro-

tracted. In those cases where there is a discharge

through the root of the tooth, such treatment should

be adopted as will most speedily and effectually sup-

press it ; and if it proceeds from a remaining portion

of the pulp-tissue near the point of the root, this

should be removed, and such application made as

will prevent a recurrence of the discharge, and assist

the part to recover its health. The discharging sur-

face may be broken up by cutting it away with an

instrument, or be destroyed with an escharotic

—

either nitrate of silver, creosote, or chloride of zinc,

in the use of which, several applications will in many

cases be necessary. From their action, the secreting

surftice is destroyed, healthy granulations spring up,

and a healthy condition is established.

The discharge should be wholly suppressed before

the tooth is filled, otherwise alveolar abscess would

probably occur. In cases where there is periostitis,

it must be subdued before the tooth will tolerate the

operation of filling. To attain this end, the treat-

ment required will be indicated by the nature of the

causes which operate to induce the disease.

The periostitis of teeth whose pulps are dead com-

monly has its origin at the point of the root, from

irritation induced in the beginning by the dead and

decomposing pulp and other matter at that point. In

many instances the infliimmation is not confined to
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the root of the tooth on which it began, but it will

extend to the alveolus, the gums, and the periosteum

of the neighboring teeth. Whenever the existence

of this disease is suspected, and yet not very appar-

ent, as is often the case, the examination should be

very thorough. In some instances, percussion of

the tooth at one particular pointy and at a certain

angle, will
^
produce pain; whereas, striking on any-

other part of the tooth, or at any other angle, will

cause none at all. By proper care and discrimina-

tion the exact point of disease, even if confined to a

small space, may be ascertained. For instance, if

striking on the labial surface of a central incisor, near

the point, produces pain in the socket, while on any

other point it does not, the place of the inflammation

is the anterior portion of the root, at or near its point.

By such means the skilful and discerning will be en-

abled to form a tolerably accurate opinion as to the

extent and location of periostitis in all cases ; and

this is an important consideration, for if inflamma-

tion is found confined to a small portion of a root,

the treatment, if local, should be as near that point

as possible.

Inflammation of the periosteum may sometimes be

induced by the presence of foreign substances forced

down between the free margin of the gum and the

neck of the tooth, which have remained there till they

have become vitiated, so as injuriously to affect the

21
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gums and periosteum. A deposit of salivary calculus

sometimes produces inflammation of the gums and

periosteum. Teeth otherwise healthy are in some

instances thus affected, though those which have lost

their internal vitality are much more liable to such

disease.

Preparing the Teeth and Roots for Filling.—After

the tooth has been brought to a healthy condition,

the decayed cavity is first to be excavated and made of

proper form, the pulp-chamber to be shaped, and then

the canals and the roots to be prepared for filling.

For the preparation of decayed cavities here, the di-

rections hitherto given on that subject will be quite

sufficient. In the formation of the pulp-chamber the

abrupt projecting portions of dentine should be cut

down, and if there is any decomposition of this it

should be removed. The pulp-chamber may be, when it

is excavated, of a general retaining form, or there may

be retaining-points made within it at proper situations.

In the preparation of the canal in the roots, some op-

erators do nothing more than cleanse them thoroughly.

Another method is to pass fine bur-drills into them as

far as practicable, thus making the opening of the

same size all the way, or to scrape out the canal with

a fine No. 10 excavator. Very fine, delicate instru-

ments are required for cleansing out and forming the

canals, and they should be quite elastic and of low

temper. A set of instruments for forming the canals
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in the roots of the teeth have been devised and made

by Dr. Corydon Palmer. These are of such forms

and sizes as to be suitable for every case. They are

represented in Fig. 94. Before the introduction of

these instruments the method of forming these canals

wias by the use of a three or four sided broach, taper-

ing to a sharp point, and in inclination corresponding

Fig. 94.

as far as possible to that of the canal. This instrument

is employed to enlarge the canal and give it a regular

shape; a variety should be at hand so that one of the

proper size and taper can be selected. In cleansing

and forming the canal, care is necessary to prevent the

instrument from passing entirely through the point of

the root. Such an accident is not very liable to occur

with the tapered broach, but with the miniature ex-

cavator, or barbed wire, it is, especially in the teeth of
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the young, where the foramina through the roots are

large, and it is especially liable to happen to the in-

cisors, the cuspids, and the palatine roots of the su-

perior molars. But after the complete development of

the teeth there is no excuse for an accident of this

kind, for then there is an abrupt contraction of the

canal near the point of the root, which may always

be detected by a careful introduction of the instru-

ment.

The decayed and pulp-cavities, and the canal, all

being thus prepared, are now ready to receive the

filling. For filling the root there are several methods,

one of which is to prepare small strips of gold, of two

or four thicknesses of foil, take these on the point of

an instrument and pack them into the root, in suc-

cessive folds, till the canal is full. Another method

is to take small portions of gold and pack them in,

one on another, till the canal is full. Another is to

take strips of from two to four thicknesses, and from

one to two lines wide, and roll them on a fine broach

in such a manner as to make a cone-shaped block a

little longer than the depth of the canal to be filled,

and of the same taper; quite a number of these blocks

will be required for any given case, of various sizes,

lengths, and densities. The longest, largest, and least

dense should be first used, the last requiring to be of

less size and greater density. These cones may be

made as dense as desirable by rolling them firmly be-
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tween the thumb and fingers after having taken them

off the broach. They are then introduced with the

plugging-pliers, and j)assed up as near to the point of

the root as is consistent with safety. In some in-

stances there is danger of thrusting them through the

point, and, in order to prevent this, the end of the first

block introduced may be made so large that it will not

pass through, even when forced up ; or, what is prob-

ably better, a very small round pellet of gold may be

forced into the canal, as near to the point of the root

as admissible, and this serves as a foundation for the

subsequent portions of gold, and prevents them from

passing too far. The cone-shaped blocks may be intro-

duced and consolidated with an instrument of the

same general form as the canal but much smaller.

This kind of instrument should be made of untem-

pered steel, though some operators make them of

whalebone to prevent breaking in the canal,—an un-

necessary precaution, since no skilful operator would

ever break off a low-tempered, well-polished, prop-

erly-formed steel instrument of this kind. After a

block is placed in the cavity the instrument is thrust

in by its side, consolidating the gold to the side of the

cavity. Thus the blocks are successively introduced

and consolidated till the canal is filled. It is better

so to arrange as to introduce the last portion of the

gold near the centre of the canal, rather than at the

side. The last blocks introduced should be stiff and
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dense, that they may be thrust in with considerable

force. The method of filling canals at present em-

ployed by many, is in the use of the filling instruments

invented by Dr. Corydon Palmer, represented in Fig.

95. There is a variety in size, and somewhat in form,

so that in all positions they will readily enter the

canals and effectually consolidate the gold, which is

Fig. 95.

introduced in small cone-shaped pellets, loosely rolled

so that they may be thoroughly condensed.

Another method of preparing gold for filling roots,

is to take the pure metal, and roll it down on a good

rolling-mill as thin as possible, keeping it well an-

nealed ; of this form the cones, and introduce them

as already directed. Made in this way, they are

stiffer, and fill up much more rapidly than when

made of foil. They are to be condensed in the same

manner. Where the canal has been formed with a

tapered broach, it may be filled with a gold wire,
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made of the same size and taper of the broach ; this

wire may be cut off at the orifice of the canal, or left

protruding more or less into the decayed cavity, and

be covered up with the filling. When a lost portion

of the form of a tooth is to be restored, such pro-

jecting wires may be made very valuable as anchor-

ages.

Some other substances have been thought quite as

suitable for filling the roots of teeth as gold. . Lead

has been employed for this purpose ; but the principal

difficulty with this is^ to get it into such a condition

as to be used with facility ; but, if as completely in-

troduced, it would probably answer the purpose quite

as well as gold. Dr. F. Peabody, about three years

ago, described a method of filling the roots of teeth

with lead, which his experience, as well as that of some

others, seems to indicate in many cases at least is very

good. It consists simply in forming the canal in the

root slightly tapering from the. pulp-chamber to its ter-

mination ; then form from a lead rod a cylinder or cone

of the same size and taj)er as the canal in the root

;

let this be driven firmly to its place in the root ; the

rod may now be cut oflf*, leaving a slight projection

from the entrance to the canal ; by this the orifice can

be very perfectly closed ; then the pulp-chamber and

cavity of decay may be filled in the usual manner.

Tin foil is also used, and under favorable circumstances,

with success. Gutta-percha, dissolved in chloroform,



328 PULP-CAVITIES.

is used to some extent, and, it is claimed, with deci-

dedly good results. It is prepared of such consistence

as to be readily pumped into even the smallest canals

by a little piston made by wrapping cotton upon a fine

broach ; and, after having the canal prepared, it is

filled by forcing the gutta-percha solution in with the

appliance referred to. It is claimed that this method

is equal to, if not superior, to any other, since by

proper manipulation, every canal, however crooked, or

small, can be completely filled ; the material will not

be dissolved nor deteriorated ; and if there should be a

slight 2^rotrusion through the end of the root, it would

not irritate ihe tissue with which it would come in

contact. Some experiments, too, have been made with

plaster of Paris and similar substances, for filling

roots and pulp-cavities, but with rather uncertain suc-

cess—some claiming instances of success, and others

reporting, in every instance, failure; so that there are

not suSicient data to warrant the adoption of plaster

or any similar substances in practice.

In cases in which there is liability to irritation, the

operation of filling a root is quite enough for one sit-

ting ; and in any case, not more than three roots should

be filled at one time. The filling of a large pulp-cav-

ity will occupy one sitting, and that of the decayed

cavity another. When a respite is thus had between

the filling of the pulp-cavity and that of the decayed

cavity, the former should be filled with Hill's stop-
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ping or gutta-percha, so that no moisture may pene-

trate it ; and then when the latter part of the filling

is to be introduced, it will proceed as though there

had been no interruption. From one to four days

should intervene between the different divisions of the

operation. The filling of the decayed cavity is to be

j)erformed according to the directions already given.

When inflammation ensues after an operation of this

kind, recourse is had to the treatment already de-

scribed for preventing, counteracting, or reducing in-

flammation.

Some experiments have been made to test the effect

of restoring the j^arts to health, forming a cicatrice

at the point of the root, cleansing this out, filling

the pulp-cavity and the cavity of decay, and leaving

the canal unfilled ; and it is maintained that this

method will, in favorable cases, answer the purpose

quite as well as that of filling the root, and incur less

risk. The treatment will be such as already described

for the restoration of diseased roots ; all discharge

through it must be suppressed, and all foreign sub-

stances liable to decomposition removed from the canal,

so that there may be a complete restoration before it

is closed.

Oftentimes, when a tooth has been filled without

filling the roots and pulp-chamber, if the pulp be dead,

or if the pulp afterward dies, the chamber becomes the

receptacle of a very vitiated and acrid material, the
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retention of which will almost invariably produce irri-

tation. In all such cases, an opening should be made

for the escape of the offensive matter. This is done,

if the filling is not to be removed, by passing a small

drill into the pulp-chamber or canal, just above the

filling, as close as possible. The handle of the drill

should be depressed, so as to give the opening a down-

ward inclination from within outward, and thus favor

the escape of any secretion.

In the superior molars, this opening may be made

through the masticatory surface ; it may sometimes be

in the depressions on the crown surface, even though

there be no filling. In incisors, it is made through the

palatine portion of the crown. It is better, however,

in all cases, to make an opening of this kind through

the neck of the tooth, just under the free margin of the

gum,, since here foreign substances are not so liable to

be crowded into it as where it is through the mastica-

tory surface. In cases in which it is obvious at the time

of filling the tooth that such an opening will be re-

quired, it is better to make it before the filling is

introduced, as follows : first, prepare the decayed and

pulp-cavities for filling; then drill through the neck

of the tooth into the canal, to the extreme part of the

pulp-chamber ; and finally introduce into this hole,

its entire depth, a piece of smooth steel wire, such as

will closely fit, leaving it exposed through the decayed

cavity—and if it is not enough exposed when intro-
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duced, the tooth-bone may be cut away about it, till it

is fully exposed, when the decayed and pulp-cavities

are filled in the usual manner, and condensed solidly

against the wire. After the filling is finished,, the wire

is withdrawn, leaving a smooth, continuous opening:

for the escape of any secretion that may collect within.

When the opening into the canal is not made till after

the tooth is filled, there is liable to be a space between

it and the filling that will receive and retain fetid mat-

ter, which may become very offensive. This method

of treatment is, however, always to be deprecated, and

should never be employed except as a last resort, or

in cases where it is impossible to command the time

and opportunity for the proper treatment ; and even

then it is better to make the opening and entrance into

the chamber and canal just as though it were to

receive immediate treatment; for in a great many

instances the opportunity for that may soon occur.

Deis^tal Periostitis.

This affection of the investing membrane of the

roots of the teeth is of frequent occurrence after the

death of the pulp, but rarely if ever before. Inflam-

mation of this tissue, in its manifestation, is modified

by the anatomical structure of the parts.

Whether there 'be two membranes in the alveolar

sockets, the one lining the walls of these, and the other
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investing the roots of the teeth, is not a matter of im-

portance so far as the nature and treatment of this

affection is concerned. This condition of the dental

periosteum is induced by such irritating causes as would

produce inflammation in other tissues.

The first indication of approaching difficulty in this

tissue is a sense of slight fulness, which invites con-

tact, and even pressure from the opposing teeth—such

pressure affording a rather pleasurable sensation and

seeming relief.

This condition is brought about by determination of

blood to the part, and the surroundings being such as

to prevent free expansion to the capillaries, and other

small vessels ramifying this membrane, these Avails

are pressed upon in proj^ortion to the force of this de-

termination.

This effort at expansion will occasion, especially in

those teeth having very conical roots, quite a percep-

tible elongation, and this more particularly occurs when

active inflammation supervenes, which is the sequence

of the state of irritation to which reference has just

been made.

After active inflammation has occurred, pressure or

percussion upon the affected tooth usually causes great

pain,—to such an extent that sometimes the slightest

contact even by the tongue is intolerable.

This condition varies much in xiegree in different

cases, dependent largely upon the predisposition and
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susceptibility to exciting causes of irritation and in-

flammation, together with the character of these ex-

citing causes, whether concentrated in action to a

mere point, or more extensive in their sphere of op-

eration.

Oftentimes only a very small portion of the perios-

teum of a tooth will be affected ; it may be confined to

the immediate vicinity of the point of the root, or to

one side, or to the periosteum near the margin of the

alveolus and the border of the gum.

Indeed, so circumscribed is this affection often found,

that the periosteum on one side of a root will pass

through all the successive stages of inflammation to

suppuration and destruction, without that upon the

opposite side having undergone anything more than a

slight irritation, if even that. In such cases the vital-

ity has sufficient power to hold the disease at bay, and

confine it to the immediate point of attack.

When there is a systemic predisposition, the local

exciting causes will sooner and more vigorously at-

tack. Always when the pulp of a tooth is devital-

ized, the periosteum is more liable to disease, and per-

haps for several reasons. In almost all cases there

are irritants at hand that did not exist before; and

the periosteum is either enfeebled, and consequently

less resistant, or the demand upon its function greater

than before, in view of its being the medium of con-

nection between the normally vital tissue and that
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which is devitalized, or, at best, its life very much im-

paired ; and when the latter condition exists, the nour-

ishment received by the cementum and dentine is

wholly through the periosteum. In these facts doubt-

less are to be found the cause of the greater suscepti-

bility of the dental periosteum to disease after than

before the death of the pulp.

The exciting causes of this affection are to be found

in the acrid debris of the dead and decaying pulps of

the teeth, passing either in a fluid or gaseous state

through the foramen at the point of the root, and there

coming in contact with the periosteum, and in various

deposits, calcareous and others, insinuated beneath the

margin of the gum, encroaching upon and irritating

the periosteum.

It is also sometimes occasioned by an extension of

disease from some other point. As an illustration of

this, in susceptible cases, the periosteum of one tooth

may become affected by the action of some local irri-

tant, and two or more of its neighbors become affected

by extension of the inflammation.

Some medicinal agents act specifically upon the

dental periosteum, inducing a very painful condition,

thickening of the tissue, and elongation of the teeth.

Mercurials present an illustration of this class of

agents. The precise condition produced in the den-

tal periosteum in mercurial ptyalism is perhaps not

dearly comprehended. It is more than simple inflam-
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mation. It is not modified or controlled by the same

remedial treatment. It attacks the periosteum of liv-

ing teeth as readily, and with quite as much violence,

as of those which are devitalized. Alveolar abscess

is not a common result of this affection of the perios-

teum.

Treatment.—The treatment of dental periostitis, in

its details, will be governed by the attendant condi-

tions, such as systemic predispositions, the vital force,

and the local causes, and their j)eculiarities.

Systemic treatment should have for its object the

removal or counteracting of predispositions, and the

abatement of the determination of blood to the part

in question, by inviting it to other parts, by their

stimulation, and by introducing into the system such

agents as will tend to allay excitement in the affected

part, and induce, so far as possible, an equilibrium

of circulation throughout the system.

The local treatment must also be wisely and faith-

fully attended to. The principle applicable to the

treatment of inflammation in any tissue is that to be

employed here. It will be remembered, however,

that there are many medicinal agents which possess

very desirable properties that are still totally ineffi-

cient, because of a want of adaptation. We have,

however, at our command some very efiicient reme-

dial agents for the treatment of this affection, and the

list is being constantly enlarged.
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We propose here to consider rather the principles

involved in the treatment than the details for special

cases.

The causes producing and influencing the disease

should always be fully apprehended, immediately after

which the following points should receive attention

:

First remove all irritants ; this will embrace the re-

moval of the dead pulp, and all the debris from its

chamber, and from the canal in the root or roots, and

rendering them perfectly free from all offensive ma-

terial, and keeping them so ; and the removal of all

deposits that may be upon the teeth, especially those

that may encroach upon the gum, or the alveolus and

periosteum at or beyond the neck of the tooth ; also

the removal of all injurious and useless teeth and roots

in the vicinity.

Secondly, relieve the congestion of the affected part,

in some or all of the following ways : either by sys-

temic influence, as already suggested, or by counter-

irritation, producing determination to a neighboring

part, and thus relieving the affected part, or by de-

pletion from the gum immediately opposite the seat of

the affection.

Counter-irritation may be effected by scarifying the

gum, or by the application of some irritating agent,

such as tincture of capsicum, tincture of iodine and

cantharides. An excellent preparation of the latter,

denominated cantharidal collodion, is very effective.
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This preparation when applied to the gum acts

promptly and efficiently in almost every case of acute

dental periostitis ; it produces desquamation upon

the surface of the mucous membrane where it is ap-

plied.

Counter-irritation may be produced, also, by mak-

ing a deep incision in the gum opposite the tooth

affected, and introducing a little flock of floss or cotton,

saturated with creosote, wdiich is to be kept in place

till the inflammation of the periosteum is allayed,

which will be effected in from one to five days. The

silk or cotton should be changed every day till the

restoration of the tooth to health is effected, when it

is to be removed, and the wound permitted to heal.

Mild stimulating applications to the gums in the im-

mediate vicinity, to increase the circulation, will in

some cases be quite sufficient. A vapor bath, or warm

water applied to the part, is often beneficial ; and in

some cases a continued application of cold by means

of ice-w^ater, will arrest inflammation of the perios-

teum.

The tincture of aconite-root is a valuable local ap-

plication. It is a powerful sedative and antiphlogistic

remedy. This, with equal parts of tincture of opium

and chloroform, constitutes a very valuable local rem-

edy for periostitis. It may be applied by occasionally

moistening the gum with it, or by placing on the

gum, opposite the seat of the affection, a small pad

22
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of bibulous paper or lint moistened with the prepa-

ration, which may remain from three to five minutes.

This may be repeated as occasion may require; usu-

ally, however, from one to three applications will be

sufficient.

Depletion with many is a favorite method of treat-

ment, and is often productive of very good results.

Two or three methods of accomplishing this are em-

ployed. Simple scarification of the gum, cutting it

more or less deeply, will secure sufficient haemor-

rhage, especially if the gums are quite vascular ; when

this fails, cupping, or the artificial leech, may be em-

ployed; but the natural leech is the. most efficient

means of local depletion in this treatment; and every

dentist should always have these at command, and be

familiar with their use. The application of a leech,

in very many cases, will in a short time subdue the

most violent attack of acute periostitis.

In the treatment of this affection, hypodermic in-

jections give promise of most desirable results; for

this purpose the solution of morphine or tincture of

opium, from ten to twenty drops, may be injected,

with a proper syringe, beneath the mucous mem-

brane, when the pain will be found to subside in a

few moments, and the severest symptoms be abated in

a few hours.

In all cases of periostitis, the sooner it can be

brought under proper treatment after the attack the
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more easily will it be subdued. In eases of longer

standing, where the affection has assumed a chronic

form, the membrane more or less thickened and in-

durated, aud a persistent soreness of the tooth affected,

heroic and persevering treatment will be required to

overcome the difficulty ; in the great majority of cases,

however, the result is the formation of alveolar ab-

scess, rather than the condition just referred to, a

description and treatment of which will next receive

consideration.

Alveolar Abscess,

When inflammation occurs in the periosteum to the

extent that the structural character of the tissue can

no longer be maintained, then disintegration begins in

it, and the surrounding tissue also, so far as it may

be involved. When the condition arrives in which

the life action ceases, the tissue at once begins to un-

dergo solution, and, in addition to this, the pabulum

or nutrient material, brought into the diseased terri-

tory, is for the most part vitiated, its nutrient quality

destroyed, and it is converted into debris, except that

from it, under favorable circumstances, coagulated

lymph is formed, which constitutes what has been so

generally denominated the sac, and by some the pus-

secreting sac, and by others the pyogenic membrane.

Now, strictly, it is not any of these, but is simply

a mass of coagulated lymph, varying in quantity,
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when it exists at all, from a little slired or bleb, that is

but little more than visible, to a mass as large as the

tooth to which it is attached. As to its location, it

varies; sometimes it is embraced by and fills up the

space between the roots of the molars, either superior

or inferior. In some cases it is merely an irregular

mass attached to the end of the root about which the

disease is ; in other cases it will cover a large part of

the surface of the root or roots involved. The accom-

panying illustration (Fig. 96) represents the position

Fig. 90.

of the lymph mass on the roots of different teeth. It

will be more or less firmly attached, according to the

extent of the disintegration of the periosteum, being

less adherent when there is the greater destruction of

the tissue. A portion will sometimes, upon the re-

moval of the tooth, remain in the socket, with some

attachment, though usually but slight, to the walls;

this, however is not its usual place of lodgment and

attachment. The density of this lymph mass varies

in different cases. Sometimes it is quite dense, firm,

and resistant; at other times so soft and flabby as
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hardly to support its own weight. Now, that this

substance is instrumental in, or has anything to do

with secreting or forming pus, or the material dis-

charged from an alveolar abscess, is not established nor

warranted by deduction nor by fact.

Now, the question occurs, what is the object of

this product ? It may, in the first place, be regarded

as an abortive effort for the repair of lost tissue, and,

in the second place, the encystment of the disease-

producing agent. Neither of these, however, can be

accomplished. Kepair cannot take place so long as

the disease-producing agent is present; and the char-

acter of the agent or agents, and the anatomical struc-

ture of the ])arts, preclude encystment. The local

agents that occasion alveolar abscess may be in form

either solid, soft-solid, fliuid vapor or gas. Some of

these could not be encysted in any anatomical struc-

ture, and none of them can be in the tooth socket.

This lymph mass is not only of no service in respect

to reparation, but is a real obstacle to the proper ac-

complishment of that process. This is fully recog-

nized in all the proposed plans of remedy ; its remo-

val is always regarded as an important factor in the

treatment.

The character of the discharge from alveolar ab-

scess differs greatly in different cases, and somewhat

at different periods of the same case. It sometimes

consists of pure or laudable pus ; this is of a yel-
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lowisli-white color, opaque, inodorous, sweetish taste,

and of a creamy consistence. In the majority of

cases it varies from this, however, exhibiting less the

character of pus, with diminution of pus corpuscles,

and an increase of vitiated ichorous fluid, in w^hich

sometimes pus-corpuscles are not found at all, with an

acridity so great as to excoriate living tissue whenever

it comes in contact with it.

Usually when pure pus is secreted, coagulated

lymph will be found most abundant; and, on the

other hand, when a highly vitiated, acrid discharge is

found, there will be almost, if not an entire absence

of the lymph mass.

The character of the discharge is modified by the

systemic condition, by the tissue disintegrated, and

by the character of the local irritants ; and it can only

be changed by a modification of the first of these, and

the removal of the latter.

The size of the abscess cavity varies in different

cases; in some it is quite small, involving a very

little territory, in the immediate vicinity of the point

of irritation ; in others it becomes enlarged, some-

times to twice the size of the tooth about which it is.

This difference arises from the varying severity of

the disease, and the peculiar susceptibility of the

parts.

Usually the cavity has attained its full size before

the evacuation of the pus; and if this is benign,
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little or no disintegration takes place afterward ; but

it may be otherwise if the secretion is acrid.

In an abscess rapidly formed, there is very con-

siderable j^i'Gssure by the contents upon the walls of

the cavity while it is closed, and this is always the

cause of pain, which in many instances is very severe.

So soon as an opening is effected, and the tension re-

lieved, the pain in a great measure ceases.

There are various directions through which open--

ings are made for the escajDC of the pus. Sometimes

the discharge is through the root, sometimes from be-

tween the tooth and alveolus, and at other times di-

rectly through the alveolus and gum. There are

occasional cases in which the discharge will be at a

very considerable distance from the point of secretion;

but, in such cases, it always follows some natural ave-

nue that affords a facility for its passage, as, for in-

stance, along a suture. There are cases recorded where

the issue from an abscess of the central incisor was

near the posterior portion of the hard palate, and in

these the channel of the pus lay along the suture of

the palate bones. Sometimes the opening from an

abscess of the first or second molar will be opposite

the bicuspids on the buccal portion of the gum. Al-

veolar abscess is exceedingly variable in character,

according to the constitutional peculiarities and sus-

ceptibilities of the patient, the condition of the parts

immediately adjacent, and,, to some extent,, the cause



344 ALVEOLAR ABSCESS.

which has produced it. In a good constitution, after

an abscess is formed, it will discharge healthy pus.

Occasionally, yet very seldom, does nature alone effect

a permanent cure. In constitutions of a cachectic

diathesis alveolar abscess is liable to constant discharge

of an unhealthy pus, or purulent acrid matter, and

the parts about it are usually in a diseased condi-

tion.

The cases in which alveolar abscess is most likely

to occur are those of a manifest inflammatory dia-

thesis, or those in which there is considerable local

inflammation from some local exciting cause. In the

cases of constitutional predisposition, the abscess after

a time assumes a chronic character, constantly secreting

and discharging pus, but does not usually cause much

pain, though the tooth from which it proceeds will

experience some soreness and an uneasy sensation.

In the acute forms of it, however, there will be intense

pain. In some cases an abscess will be formed with-

out much irritation of the surrounding parts, while

in others, irritation and inflammation will extend to

parts more remote, especially if there are active irri-

tating agents at work.

Treatment,—The treatment of alveolar abscess will

be governed by the constitution of the patient and

the condition of the part affected ; a case of recent

origin will yield much more readily than one of long

standing. When a case has assumed the chronic
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form, and the surrounding parts have become impli-

cated in the diseased condition, a restoration to health

is often very difficult. In the earlier periods of the

profession, the removal of alveolar abscess was thought

to be, as a general thing, wholly impracticable. But

by the treatment now employed this affection is

readily eradicated, unless the parts in the immediate

vicinity are very much involved. In some cases the

accumulation of coagulated lymph and debris on the

point of the root is very large, and absorption has

taken place to accommodate it ; in such instances, this

being destroyed, the space occupied by it will be filled

up with a healthy tissue. In young persons, when

an abscess is formed on the point of a root, especially

in the single-root teeth of the superior maxilla, the

discharge is frequently through the tooth in conse-

quence of the large size of the foramen at the point

of the root, and generally, in such cases, the local

treatment may be made through the canal. Sometimes

the discharge is between the root and the wall of the

alveolus. More often, however, especially in persons

after complete development, the discharge is through

the alveolus and the soft parts to the surface, by the

shortest course.

When an alveolar abscess is influenced by any con-

stitutional derangement, general treatment must be

resorted to, such as the condition indicates. The local

treatment always demanded is such as will break up
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and destroy the accumulated lymph mass. This is

effected either by surgical or therapeutic treatment,

and frequently, in. chronic cases, by both together, but

in the great majority of acute cases therapeutic treat-

ment alone will be sufficient. In order to break up

an abscess by an operation it must be easy of access;

and it is very seldom that an operation of this kind

can be performed through the root of a tooth; but,

fortunately, in almost all those cases where the dis-

charge is through the root, therapeutic treatment alone

will answer the purpose. When the point of discharge

is on the gum opposite the accumulation on the root, a

sharp-pointed bistoury may be used, and the canal of

discharge sufficiently opened to admit the free use of

the instrument at the seat af the disease. Then the

lymph mass should be dissected from the point of the

root and removed as completely as possible. After

this, if the case is a favorable one, nature may be left

to accomplish the work, in which case the detached

material will be thrown off, healthy granulations de-

veloped, and the parts restored to complete health. In

other cases, however, after an operation, nature unaided

will not complete the cure, but such therapeutic treat-

ment must be resorted to as the circumstances seem to

require. In some cases the opening through the al-

veolus will require to be enlarged, and this part of the

operation requires great care. All loose particles of

bone should be removed from the opening, since, if
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permitted to remain, they would produce irritation

and tend to increase the diflBculty.

When the therapeutic treatment is applied through

the root, the canal is to be cleansed of all foreign and

detached matter, and opened freely through to the

point ; and if the discharge is fetid, some disinfectant

and antiseptic should be used. The cleansing of the

root may be accomplished by injection of chloride of

sodium ; after which the agent to act on the disease at

its seat is to be introduced. There are a number of

agents used for this purpose, the chief of which are

salicylic acid, chloride of zinc, nitrate of silver, and

creosote, the first being applied in the solid and the

others in the liquid state—though the nitrate may be

employed in the solid form. After this, during two or

three days, floss silk, moistened with a mild solution

of creosote and tannin, in alcohol, should be applied

daily ; and then clean silk or cotton may be worn in

the canal, changed every day, for three or four days,

or till it is manifest that there is no longer any dis-

charge, and that the parts are in a healthy condition.

If nitrate of silver, in solution, or creosote, is used, a

piece of floss silk should be moistened with it, and

passed through the root in the manner already de-

scribed. The nitrate is more prompt in action than

creosote, and will accomplish a specific object in a

shorter time. Either of these solutions may, by the

use of the syringe, be very effectively thrown through
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a root in the following manner : Fill the orifice of the

canal with gutta-percha ; drill through it a hole large

enough to receive tightly the point of the syringe ; and

then, charging with the solution, inject it through the

root ; in cases where there is an opening through the

gum, the injection may be forced round through this.

The condition of the parts will indicate how long this

kind of treatment should continue. Ordinarily, when

the discharge is entirely through the gum, the bistoury

should be used to enlarge the opening; or in some

cases it is preferable to use the '' sea-tangle " tent ; for

this purpose form a plug of this material, in size to fit

closely into the fistulous opening, where it should be

placed and remain for twenty-four to forty-eight hours.

When saturated with moisture, the tent expands to

more than double its size when in the dry state. Care

should be exercised lest too much irritation is produced

by the pressure ; this, however, can be easily regulated.

In many cases therapeutic treatment alone will accom-

plish the object; and when the opening is large and

direct, the therapeutic agents may be introduced

through it directly to the seat of disease. If nitrate of

silver, in solution, or creosote, is used, it should be in-

troduced to the point of affection on a pledget of cotton

or floss silk, as heretofore directed ; or if, as is prefer-

able, chloride of zinc or nitrate of silver in solid, it

should be passed through the opening into the main
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cavity. This treatment should be kept up till the in-

dications are fulfilled.

In the treatment of abscess of the inferior maxilla,

much difficulty is often experienced from a want of

free egress for the pus and debris. While, in the supe-

rior teeth, the pus may frequently escape through the

tooth by gravitation, this force in the inferior jaw in-

creases the difficulty. The secretion being made at

the bottom of the socket, it remains there, and is fre-

quently pent up till it finds an outlet through the gum,

somewhere between the point of the root and the neck

of the tooth. It is in many instances very difiicult to

get an opening as low down as the point of the root,

since the buccal attachment to the gum is usually quite

above that point, j)articularly in the case of the molars

and bicuspids. Very seldom, if ever, can the coagu-

lated lymph on the root of an inferior tooth be de-

stroyed by treatment applied through the canal of the

root. Some are accustomed to make a vertical incision

of the gum, as low as the point of the root, and perfo-

rate the alveolus, and treat through this channel,

as already described. Owing to the disadvantage

above mentioned, much more energetic treatment is

necessary to attain success with an abscess of the infe-

rior than with that of the superior teeth.

In the majority of cases, where one-half or more of

the periosteum of a root is involved in abscess, the in-

dications are generally supposed to point to the re-
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moval of the tootli. In the lower teeth, a very serious

difficulty occasionally occurs from abscess, namely, an

external opening and discharge; and in all cases

where this condition has already been reached, the of-

fending tooth should be removed. But when such a

result is only anticipated, and is yet contingent, treat-

ment may be employed to avert it ; and in order to do

this, a deep and free incision should be made in the

gum, opposite the affected tooth, and poultices applied

within ; and where there is external swelling, pressure

is recommended, as follows : Adjust a piece of thick

sheet-lead to the part, and make the pressure on this

by means of a bandage embracing it and passing round

the head. It is supposed that this application coun-

teracts the gravitation of the secretion, pressing it up-

ward, and thus inducing it to seek an outlet at some

more desirable point.

In many cases the most prompt and efficient treat-

ment consists in the extraction of the tooth involved

by the abscess. This should be carefully done, that

there may be no fracture of the alveolus, and no

laceration of the gum. After the tooth is removed

it should receive the following treatment: Remove

from the root or roots, with the proper instrument, all

coagulated lymph, diseased periosteum, and any foreign

substance that may be present. The cavity of decay,

if one exists, the pulp-chamber, and canal in the root

or roots, should all be perfectly cleansed, formed, and
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filled permanently. This will occupy from thirty to

sixty minutes. This part of the work should proceed

as rapidly as is consistent with thoroughness. Imme-

diately after the removal of the tooth there should be

placed in the socket from which it was removed a

pledget of cotton, moistened with some preparation

that would be acceptable to the part, and that will

prevent, so far as may be, the coagulation of the blood

while the tooth is out of the socket. For this pur-

pose the tincture or the infusion of calendula (mari-

gold) has been used, and also hamamelis virginica

(witch hazel) extract ; both of these have been used

with good results. Some, however, prefer to use noth-

ing of the kind for this purpose, but rather permit the

blood to coagulate in the socket, and remove just be-

fore inserting the tooth.

The tooth having been prepared as above described,

should now be carefully replaced in its socket, the

jaws should then be closed firmly, which will carry the

tooth to its precise position. Ordinarily, no stays or

ligatures will be required to hold it in position.

Just previous to the replacement the pledget of cot-

ton will be removed, and any debris that may be found,

clots of blood, and, indeed, any and every thing that

does not properly belong to the part as living struc-

ture, should be taken away. Usually, the tooth will

become firmly attached within a few days. This mode

of treatment is' practicable even when a fistulous open-
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ing has been formed through the cheek to the external

surface.

In regard to the treatment of alveolar abscess,

much yet remains to be learned. With the attain-

ments thus far made in this direction, no aspiring

dentist will rest satisfied, though in the hands of a

few it has made great progress within a very recent

period.

In a treatise of this character it is impracticable to

enter into the details of the pathology of this affection,

or, very minutely into the rationale of its treatment.

A thorough knowledge of these involves a wide range

of pathological knowledge.



CHAPTER X.

PIVOT TEETH.

Whenever the crowns of the anterior teeth have

become so much decayed that they cannot by filling

be rendered useful, they may, under favorable cir-

cumstances, be supplied by artificial crowns con-

structed on the roots. For the successful accom-

plishment of this work, the following conditions are

important:

First. The constitution of the patient should be

good.

Second. The mouth should be in a healthy condi-

tion and without diseased teeth or roots.

Third. The teeth should be free from calcareous

deposits, and from all foreign substances liable to in-

duce irritation or inflammation.

Fourth. The attachment of the teeth should be

perfect and healthy.

Fifth. A root having a living, healthy pulp is to be

preferred to one the pulp of which has been dead for

some time.

Sixth. The root above the neck should be sound.

Seventh. The root should occupy a correct position

23
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in the arch. Prior constitutional treatment will often

be required where there are unfavorable conditions.

The roots of the six superior anterior teeth are

better adapted for the reception of artificial crowns

than those of any other in the mouth. The roots of

the first bicuspids frequently terminate in two points,

and are always more or less compressed, so that they

will not receive a pivot large enough to sustain a

crown; besides, these teeth are masticatory, and crowns

pivoted to them very soon become loose and useless.

The roots of the inferior incisors are also compressed,

and thus subject to the same disability. Occasionally,

however, pivot crowns are attached to the roots of the

superior bicuspids, and the inferior incisors, cuspids,

and bicuspids. But, in order that such an operation

shall be of any utility, the conditions must be favor-

able, the roots with as little lateral compression as pos-

sible, in a very sound and healthy state, and without

any tendency to inflammation.

The preparation of the root for the reception of an

artificial crown is a very simple process. It will,

however, be somewhat modified by the kind of crown

used, and the method of attaching it. Ordinarily,

the first step is to remove the natural crown or any

remaining portion of it, with a fine saw or excising

forceps. Of this latter instrument there are various

forms, that in most common use having narrow trans-

verse edges, closing squarely together, as represented
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in Fig. 97. With these forceps any broken fragments;

of the crown can be readily removed. In every ca^o

in which an artificial crown is required, the natural

crown is very much decayed, and in this condition ia

very readily removed with excising forceps, nipping it,

Fig. 97.

off in fragments, beginning where it is weakest and

thinnest, and thus removing it by piecemeal—at least

as far as the forceps are available. Yet care is neces-

sary, even in this manner of using the forceps, lest

the root be fractured or too much jarred.

Fig.

After such excision with the forceps, the root is to

be dressed down for the reception of the crown with a

round, or, better, an elliptical file. But for this opera-

tion of removing a crown a very fine, smooth, narrow

saw, set in a frame (Fig. 98), is, in some respects.
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preferable to the forceps, it being less liable to injure

the root than the latter. With this the crown is sawed

off at the margin of the gum, leaving the end of the

root about the form required for the reception of the

artificial crown. In the process, the crown being sus-

tained by the fingers, the saw, kept constantly wet, is

applied to the tooth, and passed along its proximate

side to the margin of the gum, and then along this

through it, cutting it off at right angles with its axis.

After the crown has been thus cut off, the root is fitted

with a fine, round file for the artificial crown, and, or-

dinarily, it should be dressed at a right angle with its

axis.

At this stage of the work, if the pulp remains alive,

it should be removed, and the preferable method is by

direct operation, in the manner already described (pp.

304-5). It is better in all such cases to avoid the use

of arsenic for the destruction of the pulp; it will often

be necessary to destroy it before the crown is removed.

For a successful operation it is always preferable that

the root have the pulp living. After it is removed,

the canal is to be enlarged to a suitable size, with the

appropriate drill. If there is any remaining sensi-

tiveness of the dentine, as is very seldom the case, the

bur drill may be used for this purpose; but if not,

then the common spear-pointed drill will be best.

Where, however, the canal takes the form of a mere

fissure, either the bur drill or the four-sided broach
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may be employed. The depth to which the canal

should be enlarged will be determined by the length

of the root, but it should, in all cases, be sufficient

firmly to retain a pivot, which is from one to two

lines ; and the diameter of the hole will be determined

by the size of the root. The drills should be frequently

moistened with water to prevent their clogging. The

shaft of the instrument in the operation should be in

a line with the cutting edges of the two adjoining

teeth, and midway between them, and the drill it-

self should follow the natural canal as nearly as pos-

sible.

Fitting the Crown.

The tooth selected should be of a size, shape, and

color to correspond with the natural crown which it is

to represent. It should not be ground on the sides or

point, and, according to general opinion, ought not to

be touched with the emery-wheel. A different opinion,

however, is entertained by some, who suggest the

grinding of the entire anterior surface of the artificial

crown, thus removing the vitrified surface of the en-

amel, after which it should be well polished with fine

stones and emery, by which it is claimed that the ap-

pearance corresponds much better with that of the

natural teeth, which in many cases, at least, is correct.

The diameter of the neck of the crown should corre-

spond with that of the articulating surface of the root
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to which it is to be attached. In fitting the crown to

the root the joint should be made as nearly perfect as

possible, for the tooth is thus more permanent and

comfortable; an open joint offers a receptacle for the

lodgment of food and other foreign substances, where

they become vitiated and produce unpleasant if not in-

jurious eflFects. The crown may be principally fitted

to the root without a pivot by dressing the latter with

a round or elliptical file, and frequently trying the

crown on in its proper position. After having been

thus pretty accurately fitted, a trying pivot of soft

wood should be intro(Juced, by means of which, grind-

ing it to its exact form, the crown may be fitted to the

root in its proper position.

For fitting pivot teeth Dr. E. Townsend invented

a round file, with a counterpart, into which the file

exactly fits; with the former of these the root is

dressed, and with the latter the articulating surface

of the crown. This apparatus would be good were it

not for the great difficulty of dressing porcelain teeth

with a file. By care, a very complete fit can be made

with a round file alone. Some coloring material, as

rose pink, for instance, may be put on the base of the

crown, and then the tooth, with the pivot inserted,

set in its place, when the root will be marked where

the crown has touched it, and this can be dressed

at the point of contact. This operation is repeated

till a perfect fit 4s obtained. This method is to be
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recommended to those who have had but little ex-

perience in adjusting pivot teeth.

Another method of making an articulation is, to

dress the root as first described, then take an im^ires-

sion of the part in plaster of Paris, and from this get

a model upon which to fit the crown. This method,

however is advisable only in cases where it is desirable

to avoid annoyance to the patient by a tedious fitting

process.

Attachment of the Crown,

The means of attachment in most common use, till

recently at least, is that of wood pivots; for these

wood in the natural condition was formerly employed,

but it is now compressed. The kind best adapted for

pivots is the fine-grain, tough, slow-growth hickory,

of straight, uniform fibre, which should be thoroughly

seasoned. For its preparation, take blocks six or eight

inches long, and split them into rods about one-fourth

of an inch square ; then, with a knife and file dress

them down to a size one-third greater than that of the

intended pivots; afterward, pass them through three

or four holes of the ordinary drawplate inverted, thus

making them of uniform thickness throughout ; and,

finally, turning the drawplate, pass them through it in

the same manner as wire, continuing till the rods are

of proper size, and all the pores of the wood are closed

by compression. They should be slightly oiled before
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being drawn through the plate. They may be drawn

so as just to fit the holes of the artificial crowns, being,

of course, of different sizes. Pivots thus compressed

are stiffer, stronger, and far more durable, and there

being greater density of fibre there is less absorption

of moisture, less expansion, and less liability to decay

than in wood in the natural condition.

In arranging the crown in position, care is necessary

to prevent it from being struck by the teeth of the oppos-

ing jaw, especially, since it often happens, where the

natural crown has been absent for some time, that the

corresponding tooth of the lower jaw becomes some-

what elongated, and strikes forcibly against a properly

adjusted pivot tooth. Such a difiiculty is met either

by filing off the elongated tooth, or, by grinding out

the palatal portion of the artificial crown sufficiently

to accommodate the elongation. The former is the

better method, and should always be adopted when in-

flammation of the dentine, exposure of the pulp, or an

irritable condition of the surrounding parts do not

forbid it; though, in many instances, both methods

may be advantageoush^employed. But, by some means,

the antagonizing teeth should always be prevented

from coming in contact with the artificial crown ; and

this latter should never press against the tooth on

either side of it ; indeed, it is better that there be a

small space on each side.

When the crown is in its proper position, the hole
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in the root and that in the crown do not always have

precisely the same direction ; in which case, a pivot

will be required having a curvature according to the

variation ; and the extent and direction of such inflec-

tion should be carefully observed while adjusting the

crown with the trying pivot. The pivot is to be neatly

and accurately fitted into the crown first, and then the

length of it required for the root ascertained with the

Fig.

gauge represented in Fig. 99. This gauge consists

of a wire of a size freely 'to enter the pivot-hole, hav-

ing a little slide with a flange attached. By introdu-

cing this wire into the pivot-hole, the slide is pressed

back, and the depth of the hole indicated at once. The

pivot is then cut off* accordingly and dressed to the

proper size and inclination, and gently pressed to its

place with the thumb and finger. Before being intro-

duced, however, it may be wrapped with gold foil,

which will serve to protect the dentine of the root from

decay, and also to preserve the pivot. Two or three-

thicknesses of No. 6 gold foil may be placed between

the crown and the root, so as to make a more perfect

joint and exclude the moisture. There is, however,

not much advantage in this. A thin sheet of HilFs

stopping, placed in the joint, makes a better adaptation
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than the gold, and os artificial may be used for the

same purpose, and in many instances is far better than

either Hill's stopping or gold ; the canal in the root

above the pivot should be filled with gold, or some

appropriate material, though in cases where there is a

discharge through the root, this would not be admis-

sible.

The canal at the orifice is sometimes considerably

enlarged by decay, so that when the crown is fitted

and the canal suflSciently opened for the reception of

the pivot, there will be a cone-shaped space which the

ordinary pivot will not fill. There are several methods

of obviating this difficulty ; one of these is, completely

to fill the enlargement with gold, and then perforate

this filling with the proper-sized drill for the reception

of the pivot ; or, which is better, to introduce into the

canal a polished steel wire of the size of the intended

pivot ; round this consolidate a filling of gold, having

first made retaining-points at the proper places in the

dentine ; finish perfectly flush with the end of the

root ; and then withdraw the wire from the canal, and

it is ready to receive the pivot with the crown attached.

Some operators form the wood pivot of such a shape

as to fit into and fill the enlarged cavity. Another

method is, after the pivot is fastened into the crown,

to build round it, on the base of this, a portion of

Hill's stopping, of about the size and form of the en-

largement in the canal ; and then the tooth being
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ready to insert, soften the stopping by heat, and in-

troduce it carefully into place. The os artificial in

such cases is still better.

It frequently happens, in cases where the pulp has

been dead for a considerable time, that there is more

or less discharge through the canal of the root, and a

tooth is required immediately, or at least before there

is time for treatment to abate the discharge. To

such a condition some arrangement must be adapted

so as not entirely to close up the canal, and preclude

the escape of pus. For this purpose a groove may be

cut along the wall of the canal, or, perhaps better, on

the side of the pivot throughout its length, for the dis-

charge of the secretion. Where there is irritation or

liability to inflammation, a temporary pivot of soft wood

or of hard wood loosely fitted, should be worn ; for thus

the root is less jarred by percussion on the crown, and,

if need be, the crown and pivot can be removed.

Metallic Pivots.

Th^ liability of a pivot of wood to wear off at the

point between the crown and the root, as well as to be-

come offensive, and the diflSiculty of removing the tooth,

have led dentists to seek some less objectionable mate-

rial ; and metals have been experimented upon, and

found in some respects preferable. Gold has been em-

ployed for this purpose more than any other metal.
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Pivots made of this do not become offensive, do not

wear off, and admit of any desired curve, and of an

easy removal of the crown. There are several methods

of attaching this kind of pivot to a tooth, and a very

common one is, to fit into the hole in the crown a piece

of pivot wood ; cut it off even with the base of the

crown, and perforate it with the proper-sized drill for

the reception of the metal pivot, which may be rough-

ened or barbed on its sides, and then forced into the

place prepared for it. Another method is to drill into*

a block of wood ; insert the pivot, prepared as above,

then dress down the wood round it till this will fit

closely into the crown ; and after it is pressed in, cut

off the protruding portion of wood. In either of these

methods, when the wood becomes moist, the metal pivot

will be very firmly retained. This pivot may also be

attached to the crown by soldering. Place the edge

of the tooth in plaster of Paris ; set the pivot in its

proper position in it ; fill round this with fragments

of gold plate, and put on solder and borax ; heat up

with a blow-pipe, and draw the solder to the bottom

of the cavity. Another method, sufficient for all

practical purposes, is to set the pivot in place, and

pack round it a stiff amalgam of gold and mercury ;

evaporate the mercury by heat. A better method

than any of these is to have teeth manufactured with

a platinum tube inserted, into which the pivot can be
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soldered. Pivots may also be attached to the ordinary-

plate teeth.

For attaching the metal pivot to the root, it is some-

times fitted tightly to the canal, and introduced into

it without any other substance. This is objectionable

on account of the wearing of the root, certain to take

place if there is the least jarring or moving of the

crown. To obviate this, various methods have been

devised, one of which is to wind floss silk about the

pivot before introducing it ; but this soon becomes of-

fensive, and requires frequent renewal. Another me-

thod is to introduce a piece of wood into the root, and

drill through it for the reception of the pivot, which

is squared and roughened,—squared to prevent it from

turning round, and roughened to secure it from draw-

ing out. But if it is desirable to remove the tooth

occasionally, the pivot should not be barbed.

Metal tubes may be introduced into the roots for the

reception of the pivots. These tubes are made of hol-

low gold wire of proper size, the method of prepar-

ing which is, to take a piece of No. 30 gold plate,

from four to six inches long, and from a third to a

half inch wide, and bend it round a piece of smooth

polished steel wire of the size of the intended pivot

;

draw both together through a drawplate, down to one

size larger than the hole in the root ; then take out

the wire, and solder up the tube ; on it cut a fine

thread with a screw-plate ; from it cut off a half to
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three fourths of an inch in length, and insert into

this a piece of wire it was drawn upon
;

grasping

this section with a small vice or pair of nippers, screw

it carefully into the root ; and having introduced it

far enough, withdraw the piece of wire, cut off the

protruding piece of tube with a fine saw then file and

neatly polish. The root is thus ready for the recep-

tion of the crown, the pivot of which should fit very

accurately into the tube. A very slight curvature of

the pivot will enable it to retain a very firm hold in

the tube. The tube's inner end may be soldered up

if desirable ; and if there is decay at the orifice of

the canal, a flange may be soldered on to its outer end,,

flush with the end of the root, and the decayed cav-

ity filled beneath it, the flange serving to retain the

filling perfectly in place. These tubes can be best fit-

ted in with the screw, though they are sometimes

placed in without this, and gold foil packed about

them to retain them. They may be made to receive a

square pivot, by being drawn, in their manufacture,

on a square wire instead of a round one. For the es-

cape of pus, as already referred to, the pivot may be

made of hollow wire, with a hole through the crown

of the tooth.

A plate tooth, with a metallic pivot attached, may

be used instead of the ordinary pivot tooth ; and it

is in some cases required, on account of the manner

in which the teeth antagonize. But in all cases where
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a plate tooth is used, it should have a metallic base to

rest on, and cover the end of the root. Properly to

construct this, an impression must be obtained, and

models and counter-models made, and the base swaged;

and then to this the pivot and tooth are attached.

Irregularity of the teeth, and especially of the root

on which the crown is to rest, may require a peculiar

adjustment of the pivot, which may be very easily

effected by the method just referred to.

Occasionally, bad consequences follow the opera-

tion of inserting a pivot tooth, the most frequent of

which is inflammation of the periosteum. Rough

manipulation is very liable to induce this condition,

where there is an inflammatory diathesis, in which

case too great care cannot be recommended; and

prior treatment will sometimes be advantageous. After

periostitis has supervened, either constitutional or local

treatment, or both may be employed,—constitutional,

by emetics and saline cathartics, and, indeed, any agent

that will equalize the circulation and counteract the

inflammation ; and local, by the same means as already

prescribed for periostitis elsewhere; in addition to

which, it may sometimes be necessary to remove the

crown and pivot from the root. It is always impor-

tant to commence the treatment of such cases at the

first indications of the disease.

Sometimes, even with considerable care, a crown

will be split by the introduction or the expansion of
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the pivot, ii> which case, of course, another tooth must

be selected. When a pivot breaks off, and a portion

adheres in the root, this may be drawn out with pliers,

or a pivot extractor, or, if it does not protrude enough

for this, it may be drilled out. A root is sometimes

split by the expansion of a tightly-fitting pivot, or by

a blow on the crown of the tooth ; and when this hap-

pens, it must be removed, since it cannot be made

longer to retain a tooth. Pivot teeth should seldom,

if ever, be worn iu a mouth in which teeth on plate

are worn. They are now far less frequently worn

than formerly, because, perhaps, of the improved me-

thod of inserting teeth on plate. Under favorable

circumstances, however, they may be worn with great

comfort and usefulness from five to fifteen years.

Other methods of making and attaching substitutes

for the crowns of the natural teeth have been devised

and brought into quite general use since the third edi-

tion of this work was issued.

These have greatly increased the range of useful-

ness of artificial crowns. They are constructed and

applied with about equal facility to the roots of all

classes of teeth, thus making the roots of much more

importance and value than they were formerly sup-

posed to possess.

Considering the use which they may now be made to

serve, it may wellnigh be regarded as criminal to ex-

tract sound healthy roots.
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The first plan of restoration to which reference is

* now made, is that denominated the *' Richmond crown,"

from the name of him who claims to have invented it.

The plan consists in the construction of a gold crown

in about the following manner: From plate, if gold,

twenty-two carats fine, and in thickness about thirty,

Stub's gauge, cut a band or strip equal in width to

the length of the proposed crown ; then get the exact

circumference of the cervical part of the root upon

which the crown is to be placed ; then make the gold

band to correspond in length to the circumference al-

ready obtained, and bend it into a ring, shaping it as

nearly to the form of the end of the root as may be

;

place the ends squarely together and solder; then

adapt and fit to the end of the root, so it may be

pressed or driven on and retain its position with a good

degree of fixedness. Now remove the band and solder

upon its crown end a heavy plate; upon this should

be soldered three or four little globules of gold, if for

a molar, or if a bicuspid, two, to constitute the cusps

of the crown. The crown surface thus formed can be

trimmed and dressed with the burs and corundum

cones to any particular form indicated. A better

method of preparing the crown plate is to use pure

gold plate* No. 30, Stub's gauge; then, with dies made

from the impressions of well-formed teeth of the same

class, stamp the plate, giving it the^ exact form of the

masticating surface of a natural tooth of the class in

24
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hand. This cap should have its inner depressions

filled with fine gold solder, then fit and solder the cap

to the band already described, and proceed with the

insertion as by the other plan. Having the crown

thus formed, it is ready for insertion. The root is

next to be prepared, if not already done ; indeed,

in most cases, where circumstances will permit, it is

proper, and perhaps best, to first prepare the root. If

this has irritation or disease about it, or a discharge

through it, restoration to a healthy condition must

first be effected, and especially if there is discharge

through the root must it be arrested. After these

things are accomplished, any protruding portions of

the root that would prevent the proper adjustment

of the crown should be removed ; the canal should

be thoroughly cleansed, disinfected, and the remote or

inner third, or even half, of the canal completely filled

with some appropriate material. Suggestions upon

this subject given on page 362 of this work are perti-

nent here. Into the outer and unfilled part of the canal

may be fixed a screw; this may be of gold, platinum,

or steel ; the latter, in some respects, is better than

either of the others ; it can be obtained already made,

of the right size and form, and is stronger than either

gold or platinum. The screw, when fixed in place,

should be of such size and length as to admit the

crown to its prop^ position. The next and final step

in the work, if all things have been well done to this
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point, is to place on the end of the root, about the

screw, a small portion of oxyphosphate or oxychloride

of zinc, and a sufficient amount in the crown that the

space is completely occupied when the crown is forced

to its proper place. It is not always an easy matter to

decide as to the requisite amount of plastic material;

too small a quantity will occasion a space beneath the

crown, and endanger the strength and permanence

of the work, and an excess will prevent the crown from

taking its proper position. To meet this difficulty the

practice of some is to drill a hole through the crown-

surface of the tooth sufficient in size for the escape of

the excess of the plastic filling, always using enough to

certainly fill the space, and afterward filling the hole

with gold foil or with a screw. The crown should be

finished, and its adaptation made to the tooth of the

opposite jaw, before the final setting. They may be

made of gold or platinum.

Another method is, after having prepared the root

as described above, to put the ring or band, without its

crown cap, firmly on the root, and fill completely with

the plastic filling ; after this has become perfectly hard-

ened, it may be cut down and formed properly, and

the masticating surface made by filling and building

with gold foil.

Another plan is to form the crown cap as described,

and, after fitting, instead of soldering it to the band,

solder to its inner side one or two little staples, loops,



372 PIVOT TEETH,

or pins, that shall serve as anchorages, then, when

the plastic material is introduced and still soft, place

the cap in its position with the anchorage loops well

imbedded in the plastic filling; after this has set

the operation is about complete, except, perhaps, a

little dressing and finishing. In all cases the border

of the band that passes beneath the free margin of

the gum should be brought to a thin edge before it is

put on, and when in place should fit the root very per-

fectly ; it should also extend nearly or quite to the

line of attachment of the gum to the root.

These crowns of gold, though practicable for the

molars, and, in many cases, the second bicuspid, and,

in a few cases, for the first bicuspid, are not admissible

for the six anterior teeth, either superior or inferior.

But the principle is applicable for these, the process

being about the same as that described, except that a

porcelain facing, representing the external face of the

tooth, is set into the band, which is cut away for its

reception and adaptation to the root; an ordinary thin,

plain plate tooth serves the purpose well. After being

properly adjusted, it should be lined and soldered

firmly to the band, the two thus joined constituting

the crown to be inserted. The palatine part may be

covered with gold, and formed to the shape of the

palatine surface of the natural tooth. The crown thus

formed may be attached as already described.

The root for the reception of such a crown should
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be prepared as for the reception of a molar crown.

The details in the insertion of these crowns has varied

somewhat in the hands of different operators, but the

aim has been in this description to so present the prin-

ciples that any well-qualified practitioner would have

no difficulty in executing the work in an acceptable

and permanent manner.



CHAPTER XI.

EXTRACTION OF TEETH.

GENEEAL REMARKS.

The extraction of teeth is an important operation,

requiring for its proper performance skill, judgment,

and experience, as well as an accurate knowledge of

the parts involved. Success in the operation formerly

was very uncertain ; but now, from an increase of

knowledge in the art of dental surgery, and from

great improvements in the instruments employed, the

operation is generally attended with success. The an-

cients were not strangers to this operation, as is evi-

denced by relics found in ancient tombs, with teeth

absent, under such circumstances as to warrant the

conclusion that they were removed by the surgeon.

Extracting instruments of very ancient date have

also been found ; and ancient writers, too, refer to the

operation as one not much more pleasant then than

now. The demand for this operation arises not from

fancy, fashion, or caprice, but from dire necessity

—

a necessity, too, of great frequency. Very few indi-

viduals in this country arrive at mature age without

being required to submit to it ; and, indeed, the ma-
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jority, before middle age, lose in this manner from

four to ten teeth, and many, all. The following are

some of the objects for which a resort is had to this

operation :

1. To obtain relief from pain, caused either by dis-

ease of the pulp, by inflammation of the periosteum,

or by any other affection involving the teeth, that can-

not be readily controlled without their removal.

2. To prevent pain in future. This of course, has

reference only to those teeth which are very much de-

cayed, or rendered useless by any cause, and which are

liable at any time to occasion disease in the parts about

them.

3. To save sound teeth from the attack and ravage

of decay. This implies those teeth which, by their

offensive condition, would prove injurious to healthy

teeth.

4. To relieve a diseased condition of the contigu-

ous parts, such as alveolar abscess, neuralgia excited

by dental irritation, diseased antrum—and sometimes,

indeed, remote parts, w^hich are in many instances af-

fected by diseased teeth.

5. To anticipate and obviate irregularity. There

are some cases, in which all the teeth cannot be accom-

modated with a proper position in the arch, and in

which the removal of one or more of them for this

purpose becomes a necessity, if regularity and symme-

try are to be secured.
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6. To prepare the moiith for the reception of. arti-

ficial dentures ; though these are sometimes inserted,

with the roots of the teeth remaining, which is admis-

sible only when the roots and parts about them are

healthy ; otherwise they should be removed.

Before anything else is done, every case presented

should be carefully examined, in order to ascertain

all the circumstances and conditions that might in

any way affect the operation. It is^ important to ar-

rive at a correct conclusion in regard to the tooth or

teeth to be removed ; the number of roots, their in-

clination, and the character of their attachment ; in

what manner, and to what extent, the surrounding

parts will be affected by their removal ; and the prob-

able amount of force necessary for this purpose. The

operator will in many instances be referred to the

wrong tooth ; for a sound and healthy one is sometimes

painful from sympathy, and standing in contact with

a decayed and painful tooth, makes it frequently diffi-

cult for the patient to determine in which the pain

exists ; and sometimes difficult for the operator, too,

especially where the decay is on a proximate portion

of the tooth, and not easy of approach. In all such

cases, great care should be exercised, and a thorough

examination made. There is often extensive decay

on the proximate side of the tooth, that is not appar-

ent at first view.

The constitution is also to be noted—its peculiarities,
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tendencies, and susceptibilities; as these will often

modify the operation, A highly nervous temperament

will not endure an operation that one of a different

character will undergo with impunity. There may

also be idiovsyncrasies and conditions that will forbid

the extraction of a tooth. One of these, and not the

least formidable, is a hsemorrhagic diathesis.

The manner of performing the operation is an im-

portant consideration : it should not be precipitate or

hurried. A very good criterion is, that the eye should

critically follow, and the mind attentively comprehend,

every movement of the hand and instrument. It is a

very common method to seize th^ tooth, turn away or

shut the eyes, and make the most rapid motions possi-

ble, regardless of consequences. Accidents, such as

breaking the tooth, fracturing the alveolus, laceration

of the soft parts, and rupture of the bloodvessels, are

very liable to follow a hurried execution ; and there

are many cases on record in which injury has resulted

from a rapid application of force in the extraction of

teeth. The ancients were cautious in this particular

:

it is recorded of them that they made extracting in-

struments of lead, to prevent injury from the employ-

ment of too great force. It is diflScult, always to de-

termine the exact amount of force that may be* neces-

sary for the removal of a tooth in any given case

;

though by long and close observation, it may be pretty

accurately calculated ; and it is important for the ope-
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rator to know this, so as to prepare for the emergency,

and to select the instrument appropriate to the occasion.

In order to be successful, an operator must be confident

of his ability, and to be so, he must possess it. He

should be familiar with the anatomical structure of the

parts to be operated upon ; should understand the

physiological and pathological conditions of the parts

adjacent; and should properly appreciate their influ-

ence on, and their connection with, the teeth.

There is a great difference in teeth with regard to

their facility of removal. Those most difficult to ex-

tract possess the following peculiarities : shortness and

thickness of crown ; in the incisors, thickness—the

edges of the superior and the inferior meeting squarely

on, or deviating but little from their points ; freedom

from j)rominences on the crowns of the molars and

bicuspids, their masticating surfaces being smooth

;

regularity in arrangement, all being in correct position

and in contact with one another ; color slightly yellow
;

denseness and thickness of alveolus ; unyielding firm-

ness of the soft tissue ; lack of prominences on the

gums to indicate the size and position of the roots.

Another class of teeth, differing in characteristics from

those of the above, are also very difficult of extraction,

namely : those having crowns of medium length and

of a diameter at the neck much less than at the mas-

ticating surface ; roots long and divergent, and in some

cases considerably curved ; and often a very firm union
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with the alveolus, so that a portion remains adhering

to the tooth when it is extracted, which occurs more

frequently with the superior cuspid teeth than with

any others ; and often the septum between the roots is

so firmly embraced by them, especially when they con-

verge, that it is brought away with the tooth on its

extraction. Bony union of the teeth has been enu-

merated as one of the occasional obstacles in extraction

of the teeth ; but this rarely if ever occurs—the mode

of development almost precluding the possibility of its

existence—so that it need scarcely be reckoned. Ex-

ostosis of the root sometimes renders extraction very

difficult, especially when the enlargement attaches to

the point of the root, and forms a bulb larger than the

diameter of the root elsewhere. It is then like a ball

in a socket, and if the walls of the alveolus are thick

and firm, and closely embrace the root, the tooth is

very securely retained. Exostosis of the same extent

in the inferior as in the superior teeth will render the

former the more difficult to remove, because of the

greater density of the inferior maxilla ; and it has been

maintained that this cause would produce a like dif-

ference even in the normal condition of the organs

;

but experience does not warrant the opinion. The

superior molars have more numerous and more diver-

gent roots than the inferior ; and the roots of the an-

terior superior teeth are nmch larger, and consequently

have a greater amount of attachment, than the anterior
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inferior ones. In a healthy condition, the periosteum

of the root has comparatively little sensibility ; but in

proportion as it is subjected to acute disease, is the

sensibility increased, and thus the pain consequent on

the removal of the tooth, augmented.

Instruments adapted to all the different forms and

locations of the teeth are requisite in the various ope-

rations of extraction. It is impossible to remove all

teeth in a proper manner with but three or four instru-

ments, as recommended by some.

For any kind of successful manipulation in the

mouth, and especially that involved in the extraction

of teeth, the patient should be placed in such a posi-

tion as to be most comfortable, and to secure to the

operator the greatest facility of execution. But dif-

ferent positions, of course, will be required for the re-

moval of diflferent teeth. Finally, there should be as

little show of preparation, and as little display of instru-

ments, as possible,—thus to avoid exciting the nervous

apprehensions of the patient ; and the operator should

at all times exhibit a gentle and encouraging deport-

ment, yet work promptly and surely.

INDICATIONS FOR EXTKACTION.

The most common and imperative indication is,

continued and violent toothache. In all cases where

the teeth are diseased and painful, and cannot be re-
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stored to health, they should be removed. There are,

however, a few cases of diseased teeth that can not be

relieved by the present methods of treatment, so as

to remain in the mouth with any degree of com-

fort and usefulness. Alveolar abscess, terminating

on the outside of the face^ or tending to it, always

indicates the removal of the offending tooth. Chronic

inflammation of the investing membrane formerly was

considered an indication for extraction ; but it is

found that many cases thus affected may by judicious

treatment be restored to comparative health. Ulcera-

tion of the investing membrane clearly points to ex-

traction as the remedy. Teeth that have no antago-

nists, and thaty on this account, keep up an irritable

condition in the contiguous parts, that cannot be con-

trolled, should be removed ; and so^ as a general rule,

should supernumerary teeth. In order to relieve a

crowded condition of the teeth, it is sometimes neces-

sary to remove one or more, even though they may be

healthy.

Till within the last few years, the existence of an

alveolar abscess was considered an indication for the

removal of the tooth from which it proceeded, but

under the present mode of treatment, except in very

aggravated cases, a simple abscess is not reckoned a

sufficient cause for extraction.

The posterior teeth may be removed for causes that

would not warrant the removal of the anterior. All
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dead teeth and roots that produce or keep up irritation

should be removed, especially if the tendency is per-

sistent.

The temporary teeth that are not cast at or near the

time their respective permanent teeth should appear

through the gum, ought to be removed ; but caution

must always be exercised, lest they be removed too

soon. Painful and uncontrollable disease may indi-

cate their removal long before the period just men-

tioned
;
yet they should not be removed on account

of diseased condition unless the rudiments of the per-

manent teeth are likely to suffer by such disease. A
crowded condition of the permanent with the tempo-

rary teeth may indicate the removal of one or more

of the latter. It is important to understand the true

indications for the removal of temporary teeth ; in

these, as in the permanent teeth, apparent indications

are liable to be mistaken for real ones. Teeth may

sometimes, even though undecayed, produce nervous

affections, and in such a manner as to render their re-

moval necessary. This indication is most frequent

with teeth affected by exostosis.

A high state of inflammation in the contiguous

parts is regarded by some as a counter-indication;

but it can be such only in cases in which the inflam-

mation would be increased by the operation ; and this

would happen only where there is a decided inflamma-
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tory diathesis, which peculiarity can be readily de-

tected by careful observation.

Extracting Instruments

Numerous and various instruments have been em-

ployed for extracting teeth ; and each of these has

passed through various modifications. Imperfection

and want of adaptation have, till w^ithin a few years,

characterized them all in a marked degree, as indi-

cated by numerous changes they have undergone.

Two general classes comprehend them all, represented

by the key and the forceps. The former makes its

attachment on one side of the tooth, coming in con-

tact with but a small portion of it, and has a resting-

point for a fulcrum on the adjacent parts, the gum

and the alveolus. The latter embraces the tooth on

both sides, and has no fulcrum resting on the adjacent

parts. There are other instruments somewhat different

from these in their application ; but the principle on

which they operate is the same. For instance, the

elevator has a point of embrace or contact with the

teeth, and a fulcrum or resting-point on the adjacent

parts, the power being applied to the handle, as to a

lever. The screw makes its attachment inside of the

tooth, instead of outside, like the forceps, and does

not touch any other part.

There should always be at hand a suflScient num-
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ber and variety of instruments to meet every case,

however rare its occurrence. Desirabode recommends

the employment of but four instruments for the re-

moval of all the teeth. The first is a forceps, and the

other three are nothing more than so many different

forms of the elevator. He was not familiar with the

present improvements in extracting instruments, or he

could not have made such a recommendation.

The Key.

The princij)le of this instrument was at a very

early j)eriod brought into requisition for the extrac-

tion of teeth ; it is emj)hatically an old instrument.

It consists of a shaft six inches long, with a handle

four inches, attached at right angles, while the hook

is attached laterally at the other end of the shaft, and

the bolster, either movable or fixed, to the side of it,

immediately below the articulation of tlie hook. This

instrument has passed through a great variety of forms

and modifications ; having the shaft straight, curved,

or double curved ; the fulcrum large, small, flat, round,

long, short/ fixed, movable, and anterior, posterior, or

opposite to the point of the hook. There has also

been a great variety of forms of the hook ; and it

has been made with machinery attached, to control its

grasp, the object of which is to prevent the instrument

from slipping off the tooth, and skill in the use of
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which would doubtless add to the eflScieney of the in-

strument. The principle of the forceps, too, has been

combined with the key, and probably with very de-

cided advantage.

The modus operandi of the key is worthy of some

consideration. The hook is attached to the shaft di-

rectly above the bolster, and starts off at a right angle

with its vertical axis, but curves down to the point,

almost or quite as low as the base of the bolster.

When properly constructed, the hook embraces the

tooth at the neck on one side, and the bolster rests a

little below this on the other. When the instru-

ment is applied to a tooth, the centre of the shaft is

the axis of motion ; but as force is applied to the in-

strument, this axis is transferred from the shaft to the

base of the bolster, which is the centre of motion the

moment it is fixed on the gums and alveolus, and the

shaft describes an arc about it. Now, as a result of

this motion and arrangement, the line of force is at

an angle of from forty to sixty degrees with the axis

of the tooth ; and hence it is at this angle that the

tooth must be extracted, if at all. The axis of power

exerted on the tooth by the instrument is in a line

from the point of the hook to its attachment to the

shaft ; and the line of this force has its termination

below the neck of the tooth on one side, and just

above the crown on the opposite side. The angle

formed by the line of power with the axis of the

25
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tooth is different in the different relative positions of

the key to the tooth. If the instrument is applied to

an inferior molar, with the bolster on the inside, the

angle of the line of force with the axis of the tooth is

about forty degrees ; but if placed on the outside of

the jaw, as recommended by some, the angle con-

tained by the line of power and the axis of the tooth

is sixty degrees or more. The line of force is not

•changed by any form the hook may assume ;—it may

be regularly or irregularly curved, or be turned at

a right angle, and yet the line of force is not changed.

Indeed, this line cannot be changed except by chang-

ing the relative position of the hook and its attach-

ment. This application of the power constitutes one

of the prominent objections to the use of the instru-

ment ; the force is applied at too great an angle with

the axis of the tooth, and hence in numerous instances

it is broken off. The bolster of the key rests, in

the operation, on the gum, on which it exerts great

pressure, and which it always bruises, and frequently

lacerates in a cruel manner ; the pressure exerted by

the bolsters of the variously constructed keys differs

but little ; though, perhaps, the bolster which has a

broad base, and is attached to the shaft by a joint,

would cause less pain to the patient by its pressure,

and be much less liable to lacerate or cut the gum,

than the small and permanent one. The pressure of

the bolster on the gum and process is always greater
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than the power required to extract a tooth ; and this

extreme pressure and its consequences constitute an-

other strong objection to the use of the key. The

power being applied at a disadvantage, much more

is required than when economically appli-ed.

This instrument is so seldom employed for the ex-

traction of teeth, that any very special directions as

to its use will scarcely be required
;
yet a few general

suggestions may not be out of place. Whether a

tooth should be drawn inward or outward depends

on its position and inclination. As a general rule for

the removal of the molars, the bolster should be

placed on the inside of the inferior teeth and on th^

outside of the superior. For removing the lower

teeth of the left side, the operator should stand at the

right of the patient ; and for the teeth of the right

side, in front or at the right. For the inferior teeth

of the right side, he should stand at the right of the

patient ; and for the left superior, in front of him.

There have been a great many diiFerent opinions as

to the manner of applying and using this instrument.

One recommends that ^Hhe teeth should be always

turned towards the tongue." Another, "that the

fulcrum should be so placed that it would not come

in contact with the tooth," Another directs : "Place

the fulcrum on the margin of the gum." Another :

" Place the fulcrum on the gum below its margin."

Another suggests, ''^that the fulcrum be placed on the
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side of the tooth opposite the point of the hook/'

Again : "We are directed that the tooth should be

drawn from the higher alveolus/' This great diversity

of opinion as to the manner of using the key, as well

as the great variety of changes in its form, is evidence

that it is, at best, a very imperfect instrument. It is

impossible to embrace a tooth as deep with it as with

well-constructed forceps ; and with it, the liability to

accident in the extraction of teeth is much greater

than with any other instrument. A strong advocate

of this instrument says that the key always produces

injury ; but the greatest skill exhibits the least injury.

Forceps.

The forceps are the most efficient extracting instru-

ments in use, and the improvements made in them

during the last few years have been very great ; in-

deed, twenty-five years ago they were not made with

any special adaptation whatever, and were totally un-

fit to be used for the extraction of teeth ; but now

they are constructed with such various shapes and

curves as to facilitate their approach to the teeth

whatever their position in the mouth may be, and to

fit all the various forms, and make a most perfect em-

brace of the teeth. Forceps, with the present im-

provements, take a deeper and more thorough hold on

the teeth than any other instrument. The beaks may
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be made so thin that they will penetrate between the

roots and alveolus, and the adaptation so complete that

the instrument will not slip or move from its position

when placed. The form of the beaks should be such

as to fit the crown without pressing on it, and yet per-

fectly embrace the neck of the tooth ; and the entire

instrument of such form and curve as to give to the

hand, arm, and body of the operator the best position

for ease and facility of execution.

There are various opinions as to the position, rela-

tive to the patient, which the operator should occupy

while extracting teeth with the forceps. Some recom-

mend different positions for the removal of different

teeth; but it is preferable, on many accounts, to oc-

FiQ. 100.

cupy as nearly as possible the same position in the re-

moval of all ; and this is to the right and a little back

of the patient.

The forceps for removing the superior incisors are

straight and have thin beaks, which are sufficiently

broad to embrace the anterior and the posterior sur-

faces of the teeth entire (Fig. 100) ; and they should

be much broader for the centrals than for the laterals.
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The points should not be so broad, however, as to come

in contact with the contiguous teeth in the rotary

motion made to break up the attachment. The same

principle in regard to the width of the forceps is to

be observed for the lateral incisors and cuspids. The

ordinary straight root forceps may be employed for

the extraction of the lateral incisors ; though, for this

purpose, it is desirable that their beaks be somewhat

thinner than usual. For the superior cuspid teeth,

the ordinary bicuspid forceps are frequently used, but

their beaks are commonly too narrow, and those of the

Fig.. 101.

central incisor forceps too thin. The cuspid forceps

should be about as wide as those for the central in-

cisors, with the thickness of the bicuspid forceps (Fig.

101), and with a greater concavity, so as to fit the

neck of the tooth. The superior bicuspid forceps

have narrow, thick, and quite concave beaks, and the

instrument is straight, or nearly so, though, for the

second bicuspids, especially in a small mouth, it should

have some anterior curvature. (Fig. 102.) One pair

of forceps will serve for both sides, though it is de-

sirable to have one for the first and another for the
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second bicuspid. For the removal of the bicuspids there

is a form of forceps with thick, smooth beaks, and of

such a form as, by pressure, to force the tooth from

its socket, taking advantage for this purpose of the

Fig. 102.

conical form of the root. The superior molar forceps,

a pair for each side, have one of the beaks a single

concave, to embrace the palatine root, and the other a

double concave, with a projecting point from the

Fig. 103.

centre of the beak, to pass into the bifurcation, and

with the edge of the beak so formed as to €mbrace

the two palatine roots. The concavity and curvature
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of the beaks should be just sufficient to accommodate
the crown of the tooth. These forceps should have a

double curve to facilitate their approach to the teeth,

an anterior curve just above the joint, and a down-
ward curve just below it ; sometimes, also, a lateral

curve above the joint, throwing the instrument more
toward the angle of the mouth. (Fig. 103.)

For the second molars, the forceps should have a

little more curve above the joint than for the first.

Fig. 104.

A third pair of forceps for these teeth, and especially

for the roots before they are separated, have the inner

beak similar to the one above, and the outer a curved,

attenuated, sharp point, to pass between the buccal

roots (Fig. 104). The forceps for the superior third
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molars have two single-concave beaks, made to em-

brace the tooth as though it were cylindrical, or nearly

so, at its neck. The instrument has two curves, or

rather angles, the one forward and the other down-

ward, so that its handle is somewhat anterior to, but

Fig. 105.

almost parallel with the axis of the tooth. (Fig. 105.)

It is a principle that should be observed in all forceps,

that the handle of the instrument when placed upon

the tooth be as nearly parallel with the axis of the

Fig. 106.

latter as possible, and as nearly in a line with it as the

location of the tooth, the size of the mouth, and other

circumstances will admit.

The forceps for the inferior incisors may have either
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a lateral or a transverse curve,—almost to a right an-

gle if transverse, but if lateral, not more than half that

inclination. (Fig. 106.) The ordinary, slightly curved

root forceps may be used for the extraction of these

teeth. (Fig. 107.) The beaks should be very narrow

Fig. 107.

and thin, for a great amount of force is not required

for the extraction of these teeth. The beaks of the

inferior incisor forceps should be relatively broader

Fig. 108.

than those of the forceps for the superior incisors.

Rotary motion in the extraction of inferior incisors is

not admissible unless the roots be cylindrical,, or nearly

so. The inferior bicuspid forceps are well adapted to
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the removal of the inferior cuspids also. These forceps,

two in number, one for each side, are of different forms.

(Fig. 108.) The beaks are narrow, thick, and quite

concave. The instrument for the right side has a lat-

eral curvature, which brings the handle out at the

angle of the mouth, and is necessary in order to obviate

a contact with the superior teeth. The forceps for the

left side have beaks of the same form. They are bent

Fig. 109.

to almost a right angle above the joint, while below it

the handle is thrown upward ; and their inner beak is

longer than the outer. The inferior molar forceps

(Fig. 109) are two in number, that for the right side

being curved outward and forward, and that for the

left forward and upward, the beak making almost a

right angle with the body of the instrument, and the
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inner beak of each being longer than the outer. The

beak should be of sufficient breadth to embrace the

entire side of the tooth, of double-concave form, with

a ridge and a long point in the centre of the beak, to

pass into the bifurcation of the roots. The inner beak

of these forceps should be longer than the outer, for

the teeth on which they are designed to operate have

an inward inclination, and the outer alveolus is higher

than the inner.

A pair of forceps for the left side, similar in form to

those for the right, would be preferable to the ordinary

left forceps, when the mouth can be opened wide ; and

the curvature of the handle of this instrument would

be toward the centre of the mouth, instead of outward,

as that of the right forceps. With this form of forceps

more power can be exerted than with the ordinary left

inferior forceps.

A forceps similar in general form to that for the ex-

traction of the inferior molars of the right side has been

devised by Dr. J. A. Watling, for the removal of the

lower molars of the left side.

The instrument has a little more upward and for-

ward curve above the joint than for the right side, to

facilitate its approach to and action upon the tooth for

which it is designed ; it is a little longer than that for

the right side. This instrument is much more easily

controlled than the ordinary forceps used for extract-

ing these teeth, and with it more force can be applied.
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It is far preferable to any forceps hitherto used for the

extraction of the left inferior molars. It is represented

by Fig. 110.
Fig. no.

•^5:r

Forceps for the removal of the inferior third-molars

have large single-concave beaks, to make a general

embrace of the tooth, and have but one curve, which

is between the joint and the point, and is almost a

right angle. (Fig. 111.) One pair of forceps of this

Fio. 111.

kind is quite sufficient for both the right and the left

side. The forceps denominated Physic's forceps are

also sometimes employed for the removal of the third-

molars. These are constructed with thick, sharp

blades, the edges of which come squarely together, and

the points sometimes have an enlargement on them.

They are curved almost to a right angle, to facilitate

their adaptation. (Fig. 112.) There are two or three

different forms ©f Physic's forceps.
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Of the variety of root forceps now used, those for

the removal of the anterior teeth are straight, or but

slightly curved, with long, thin, sharp-edged beaks,

and of a width regulated by the diameter of the roots.

Those for the removal of the roots of the superior

molars, when these are separated, have the same form

of beaks as those for the front teeth, but more curved,

to facilitate their approach to the roots. For the re-

FiG. 112.

moval of these roots, it is well to have several pairs

of forceps with different degrees of curvature, using,

in any given case, those with the least admissible

curve,—which in a small mouth will be considerable,

while in a large one it will be very slight. The same

forceps that are used for the removal of the front

inferior teeth are applicable to the removal of their

roots.

Of the different forms of forceps for the removal of

the roots of inferior molars, those for the extraction

of the roots before they are separated, and while they

are firmly attached, have two long, slender, round,

curved beaks, designed to pass down deep between

and embrace the roots in the bifurcation ; their curva-

ture should be almost a right angk^ and their handles
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assume the form of the ordinary right and left inferior

molar forceps, already described (Fig 113) ; or if but

one is used, the handle should be straight. The for-

FiG. 113.

ceps for the removal of these roots after they are sep-

arated should have the beaks of the same form as

Fig. 114.

those of the superior root forceps ; but the beaks

should be curved to a right angle with the handle,

and the handle be straight. (Fig. 114.)
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Elevators^

There are in use variously-formed instruments con-

structed on the principle of the elevator. They are

made with such points as to take the most thorough

hold on the teeth or roots on which they are to be

used, and with such curvature of shaft as to enable

them to pass most readily to the desired position.

Fig. 115.

Some are so formed at the points as to embrace the

root at the border of the alveolus, using the latter as

Fig. 116.

a fulcrum (Fig. 115) ;, others, to pass between the al-

veolus and the root (Fig. 116) ; others to cut through

the alveolus, and thus approach the root. All the or-

dinary elevators make a fulcrum of the alveolus, or of

an adjoining tooth ; but some operators, in using this

instrument, contrive to make a fulcrum of the thumb

or one of the fingers, which is the preferable way.
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Hooks.

These are formed so that the point will embrace

the root and remove it, without resting on the sur-

rounding parts. The root is removed simply by pres-

FiG. 117.

sure, applied in the proper direction. Of the various

forms of this instrument, there are the forward hook,

the backward (Fig. 117), and the compound (Fig.

Fig. 118.

118), which last includes the former two. These are

valuable instruments, but require care, in order to

avoid injuring the surrounding parts.

Screw.

This is a cone-shaped instrument, with a very defi-

nite, sharp screw-thread ; the manner of using it in

the operation of extraction is, to screw it into the root.

It will be required of various sizes, to correspond with

26
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those of the different roots to be extracted. It is

commonly attached to the handle by a permanent

shaft (Fig. 119) ; but sometimes it is made with a

Fig. 119.

square shaft fitted into a socket handle (Fig. 120),

by which arrangement the handle is used only to in-

troduce the screw ; and this only serves as a support

to a frail root, the forceps being then brought to bear

Fig. 120.

in connection with it for the removal of the root. A
screw-tap of the same form as the screw should accom-

pany it.

When the screw is combined with the forceps for

the purpose of supporting the root, and preventing it

from crushing while it is removed with the forceps,

the latter is of the same form as that of the ordinary

straight root forceps, with the shaft of the screw at-

tached in the joint. In some, the screw is attached

with a spring and ratchet, so that it can be drawn out,

seized between the beaks, and introduced into the root;

and then, these are slipped on the root, which they
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embrace and remove. In others, the screw is fixed,

but the movable screw is to be preferred. (Fig. 121.)

An arm attached by a joint, and bearing a pad to rest

Fig. 121.

as a fulcrum on the other teeth, is sometimes attached

to the shaft of the screw, but this is objectionable, be-

cause of its liability to impede the action of the in-

strument, and also to injure the adjoining teeth.

Gum-lancet.

Of the various forms of the gum-lancet, the most

common is that with the round point, and with the

blade from two to four lines wide, and from half an

inch to an inch long, attached to a shaft and handle,

the whole being about six inches in length. The in-

FiG. 122

strument should have a keen edge on the sides, two or

three lines from the extreme point. It is sometimes

made with the edge square, but the round edge is the

better form. The edge is parallel with the handle in

the ordinary lancet. (Fig. 122.) This form is used



404 EXTRACTION OF TEETH.

for separating the gum from the buccal and palatal

surfaces of the tooth. A lancet with the edge trans-

verse to the shaft is required for separating the gum

from the proximate portions of the teeth. The blade

of this should be of the same general form as that

already described, except that it should be quite nar-

row, in no case more than two lines wide. (Fig. 123.)

Fig. 123.

Gum-lancets are made with the blade set in a socket

on the end of the shaft, so that it can be rotated and

set to any angle to meet every case.

The Method of Lancing the Gums.

In all cases the gum should be separated from the

tooth as far as the embrace of the forceps is to extend;

the lancet should pass close to the tooth, so as to make

the separation clean about its neck; in order to do

which the lancet must be kept in good condition ; it

should also be passed freely between the teeth. A
complete separation of the gum is essential to a good

hold of the forceps on the tooth. Some operators,

however, do not use the lancet for this purpose, but

tear the gum away by forcing the forceps to its posi-
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tion on the tooth. This method is objectionable on

several accounts : it causes the patient much more pain

than with a sharp lancet; the forceps cannot thus be

adjusted to the tooth with so much facility; there is

far more danger of lacerating the soft parts, and be-

cause of an imperfect adaptation of the forceps to the

tooth, more danger of fracturing it ; and the opera-

tion is always more difficult of accomplishment. In

those cases in which the gum is firm and dense, and

would obstruct the free passage of the forceps to the

proper position on the tooth, it is sometimes necessary

to make a vertical incision of the gum, even after it

has been separated, directly opposite the root. But it

is in many instances better to cut away a portion of

the free margin of the gum in the extraction of roots

that are partially covered by it; and there is no objec-

tion to this method in any case where it may at all fa-

cilitate the operation; for this portion of the gum, if

let remain, is always absorbed or sloughed away after

the extraction of teeth. It is also sometimes necessary

to dissect the gum somewhat from the alveolus, in

those cases in which a deep hold on the tooth or root

is required, and in which the alveolus is either cut

away or embraced by the forceps. The character and

condition of the tooth will somewhat modify the ex-

tent to which the gum-lancet should be used.
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Extraction of the Teeth.

In the following remarks it is the design to consider

only those principles obviously involved in the ex-

traction of the teeth with forceps, and in the extraction

of roots with forceps, elevators, and screws.

Superior Incisors.—After an examination, the gum

should, in all cases, be perfectly separated from the

neck of the tooth up to the border of the alveolus;

this is quite sufficient if the tooth is not too much de-

cayed. With the forceps already described (see Fig.

100), grasp the tooth firmly at the border of the al-

veolus; introduce the instrument slowly, adjusting it

carefully as it passes up to the proper position; then,

by a gradual movement, rotate the tooth in the socket,

thus breaking up the attachment. All the cylindrical,

single-root teeth may be luxated by a rotary motion.

There are occasional circumstances, however, that ren-

der this somewhat difficult ; as, for instance, any con-

siderable curvature of the root, or, sometimes, the at-

tachment to the outer plate of the alveolus is so firm

that it cannot be broken up by rotary motion. Neither

of these difficulties is usual with the lateral incisors;

but with the centrals, one or other of them, is not un-

frequent. When either of them does occur, the at-

tachment must be broken up by an inward and out-

ward movement, which, on account of the pressure

made on the parts, is attended with much more pain,
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and far greater danger to the contiguous parts than the

loosening by rotary motion.

The roots of the incisors are not difficult to remove,

unless, being very much decayed, they will not sustain

the embrace of the forceps below the border of the

alveolus; and when they are thus decayed, one of the

following methods may be adopted: The gum may be

dissected from the alveolus, and the latter cut away

with the thick cutting instrument, so as to expose the

root sufficiently for extraction with the root forceps;

or, after the gum is dissected up, the alveolus and the

root may be together embraced, and the former bro-

ken and removed with the latter. This is a rough

and severe operation, though it is often adopted. Or,

an elevator of the proper form may be introduced

between the root and the alveolus, and the root thus

dislodged.

The screw, either simple or compound, is a valuable

instrument for the removal of these roots. But the

gum should be separated even when the extraction

is to be accomplished with this. The canal in the

root should first be enlarged with a taper drill of the

same shape as the screw, till all the softened dentine

is removed. Then the screw, selected of proper size,

having a very sharp thread, is introduced, till it takes

a strong hold in the solid dentine, especially if it is

the simple screw. In some instances, while it is being

introduced, the root will be loosened. In using the

.
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screw in connection with the forceps, it is not necessary

to introduce it with the same firmness as when the

screw alone is employed. In the use of the screw-

forceps, the screw is embraced in the beaks and intro-

duced; then the forceps are passed up on the root, or

between it and the alveolus, if need be, the screw serv-

ing to sustain the root under the pressure of the for-

ceps. The attachment of the root is broken by a

rotary, or an inward and outward movement, as the

case may require.

Superior Cuspids,—For the removal of these teeth,

the central incisor or the bicuspid forceps may be

used, though usually the beaks of the former are too

thin, and those of the latter too narrow. The forceps

appropriate for the removal of these teeth have broad,

deep, concave beaks, so as to embrace the tooth as

completely as possible, and they are thick, so as to

possess sufficient strength. The gum. being separated,

and the forceps adjusted on the tooth, the attachment

is broken up either by an inward and outward, or by

a rotary movement ; the former will be far more fre-

quently brought into requisition, since these teeth

are generally so firmly attached that they cannot be

loosened by the latter; but the skilful and experienced

operator will often combine the two, with the happiest

eflfect. These teeth have larg.er roots than any others

in the mouth, and the alveolar process, especially the

outer plate, closely invests them, and thus they are
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very firmly fixed in the sockets, and are also more fre-

quently found curved than the roots of the incisors.

Often, in the extraction of the cuspids, a portion ot

the outer wall of the alveolus is broken off, and comes

away with the tooth. But this accident is not attended

with any serious results; indeed, in the preparation of

the mouth for artificial teeth,, it is desirable tliat it be

broken away somewhat.

The movement in the extraction of a tooth s-hould

always be very deliberate—never sudden and violent.

A very good criterion in regard to the rapidity of

movement is, that the eye should follow and distinctly

recognize every motion of the forceps^ the tooth, and

the contiguous parts.

The removal of the roots of these teeth is far more

difficult than that of the incisors. Frequently the gum

has to be separated up two or three lines on the alve-

olus, and the latter broken in with the forceps, before

the root is removed. The compound screw is often

very valuable in the removal of these roots,—the sim-^

pie screw not commonly being of much avail, since

the force necessary to extract the root is generally so

great that the screw alone will not take a sufficiently

firm hold to accomplish it. The elevator is not a very

efficient instrument in the removal of these roots.

Superior Bicuspids.—For the removal of the bicus-

pid teeth of botli sides, one pair of forceps is quite

sufficient. (See Fig. 102.) These forceps are without
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any curve ; though in a small mouth, for the second

bicuspids, a slight anterior curve would be desirable,

since it would admit the instrument to a better posi-

tion on the tooth. These forceps properly adjusted

on the tooth, according to the directions already given,

the attachment is broken up by an inward and out-

ward movement, carried just to the extent necessary

to accomplish the object; and then traction is applied

to remove the tooth from the socket. This applica-

tion of the force is specially adapted to the first bicus-

pids. Rotary motion should be very seldom applied

to these teeth, because their points generally terminate

in a bifurcation, and it is impracticable thus to detach

them without breaking off at least one of the roots;

and where they do not bifurcate, they are so much

compressed as generally to forbid such a force. Occa-

sionally, however, there is but one root, and .this is

nearly cylindrical, as will be indicated by the cylin-

drical form of the crown and neck of the tooth ; and

in such cases the rotary may be combined with the in-

ward and outward motion. The root of the second

bicuspid commonly has no bifurcation, and is usually

somewhat compressed ; and, in general, the rotary mo-

tion may be combined with the inward and outward

in its extraction. There is occasionally, however, some

curvature to the roots of these teeth ; but very seldom

is it suflScient to cause any diflSculty in their removal.

The skilful and experienced operator will in most cases
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determine very accurately the size, shape, and position

of the roots by the peculiarities of the crown ; and the

attention of the young practitioner should be directed

very closely to this point, till he is able to arrive at

accurate conclusions. For the removal of these teeth,

there are forceps with thick, peculiarly-formed beaks,

constructed to take advantage of the conical shape of

the roots. The instrument is placed on the tooth at

the border of the alveolus, or, if need be, a little be-

yond it ; and then, the process having been first cut

away, firm compression is made on the handle of the

instrument, and thus great pressure on two opposite

sides of the root,—which are relatively as two inclined

planes,—by which the tooth is forced directly from its

socket, without either the oscillating or the rotary mo-

tion. This instrument is rarely ever applicable to the

removal of any other teeth than the second bicuspids,

and occasionally the central incisors, and then only

when the roots are very tapering. The roots of the

bicuspids, especially the second, are usually not difficult

to remove. Sometimes, however, the iirst bicuspids

have two well-formed roots, somewhat divergent, that

are difficult to remove, especially if the decay has eaten

away till there is little of the tooth left for the instru-

ment to take hold upon. But, frequently, if one of

the contiguous teeth is absent, a lateral seizure will

remove the root at once.

Root forceps with narrow^ thin beaks, which may
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be readily forced between the root and the alveolus,

are very valuable for the extraction of all small roots.

The screw, whether simple or compound, is not ap-

plicable to the extraction of the roots of the bicuspids.

A bicuspid will sometimes stand somewhat out of

the true circle, and the contiguous teeth apjDroximate

so that it will not pass between them. In such a case,

the principal part of the movement for its detachment

should be in the direction of its inclination. The cus-

pid teeth are sometimes found in, the same condition,

and a similar application of force for their removal is

to be made ; indeed, this method is appropriate to all

cases where the teeth stand out of a proper position,

and the contiguous teeth imj^inge on the space.

Siiperior llolars,—The first and the second superior

molars have each three roots, one palatal, and two

buccal ; the palatal being the largest and longest, and

the anterior buccal larger than the posterior. The

palatal root diverges very considerably from the axis

of the tooth, while the buccal are often parallel with

it and with each other ; but they sometimes diverge

in both directions. Occasionally the divergence of

some or all of these roots is so great, that they can-

not pass out of the socket w^ithout either fracturing the

alveolus or breaking off one or more of the roots. On

the contrary, there is sometimes such a convergence

of the buccal roots, that the intervening portion of

bone is necessarily brought away with the tooth. In-
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deed, the three roots are sometimes found all in con-

tact, forming an irregular conical root ; but this is a

condition of unnatural development.

The appropriate forceps being firmly fixed on the

tooth, an outward and inward movement is applied,

and traction at the same time. In the examination

of these teeth, to ascertain the force necessary for

their removal, two particulars have to be considered:

the firmness of the attachment, and the position and

inclination of the roots. When these teeth, as they

occasionally do, stand somewhat outside of the cor-

rect position, great care must be exercised in their

removal, especially if the contiguous teeth impinge.

In small mouths, the contiguous impinging tooth is

liable to be injured by the pressure in extraction ; but

this injury may be avoided by directing the pressure

backward. Commonly, the first effort made to break

up the attachment should be outward, except where

the tooth stands inside the circle, or where it is de-

cayed very much on its inner side, while its outer

remains firm. In those cases in which the roots di-

verge so much that they will not pass out of the socket

without tearing away some of the wall of the alveo-

lus, it would be impossible to break up the attach-

ment by an inward movement, for the palatal root

braces the tooth, and the inner process is very strong

and unyielding. Where a molar has decayed on its

proximate sides, and the contiguous teeth encroach on
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ity SO that it cannot pass out directly between them, it

must either be cut away with the chisel, file or disk,

till it is small enough to pass out, or be drawn from

between them.

The decay on the buccal or palatal sides often ex-

tends below the gum, and even below the border of

the alveolus ; or there may be extensive softening of

the dentine of the crown ; in either case, the gum and

process must be cut away sufSciently to admit a firm

hold on the root where it is strong enough to sustain

the embrace of the forceps.

Extraction of Hoots.—The extraction of the roots

of the superior molars is not attended with much

difficulty when they are separated by decay, or are

easily broken apart ; the method then is the same as

for single roots. They should be deeply embraced

with the curved, sharp-pointed root forceps (see Fig.

107), and rotated to break up the attachment, trac-

tion being applied at the same time. It is very rarely

necessary to resort either to the elevator or to the

screw for the removal of these roots. The greatest

difficulty is experienced when the bifurcation is deep

and the roots all adhere firmly together. In such case,

the same force is required for their removal as before

the crown was decayed off. The root forceps, shown

in Fig. 104, can be very effectively used in the extrac-

tion of these roots. The round sharp beak is passed

between the buccal roots, the other beak embracing
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the palatal ; and with this hold, by an inward and

outward movement, the root is removed. These forceps

are not applicable where there is but one large conical

root. For the removal of roots of this form, the third

molar forceps, or those with similar beaks, are required.

When it is necessary to dissect off the gum, and cut

away the process, in order to obtain a firm hold of

the root, this should be done in preference to crushing

in the process with forceps—except, indeed, it may

be the case of a very irritable patient, who will not

tolerate a protracted operation, in which case it is

better to complete the operation at a single effort.

Third Molars.—There is not usually much difficulty

attending the extraction of these teeth. The appro-

priate forceps for this purpose (see Figs. 105 and 111)

have two large single-concave beaks, so formed as to

embrace the neck of the tooth, without any reference

to the bifurcation or the number and position of the

roots. Ordinarily, the attachment of these teeth is

broken up by the inward and outward movement; but

where a single, round, conical root is clearly indicated,

the rotary movement would be preferable, or the ro-

tary in conjunction with the inward and outward.

These teeth sometimes stand out of the true position,

more frequently inclining outward, as already sug-

gested in another place ; and the direction of the force

for their extraction will correspond with this inclina-

tion.
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Sometimes these teeth are very difficult to extract;

and this difficulty is dependent on the following cir-

cumstances : first, an anterior inclination of the tooth,

so that it stands at a considerable angle with the

adjoining tooth, and in contact with its posterior

proximate surface, the posterior border of the process

being thick and firm, and extending down full on

the crown of the tooth ; and second, the existence of

several roots, wdth great divergence, irregularity, and

curvature. The removal of a tooth in the first of

these conditions is often a very protracted operation,

fraught with much pain to the patient and consider-

able labor to the operator. Such preparation must

be made as will permit a free egress of the tooth from

the socket, before an effort is made for its extraction.

This is effected either by cutting away the portion of

process behind the tooth, so that it may be forced

backward sufficiently to let it pass out of the socket,

or by cutting away enough from the anterior portion

of the tooth ; or, if the posterior proximate sur-

face of the second molar is decayed, it may be quite as

well, and more convenient, to cut this down so as to

permit the ready removal of the tooth.

Physic's forceps can be used very effectively for the

extraction of these teeth when they occupy such a

position, provided the root is straight, or has a poste-

rior curvature ; but if there is an anterior curvature,

the tooth is most difficult to extract, and Physic's for-
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ceps would be wholly inefficient, except to break off

the tooth. In such case, the posterior portion of the

process should be cut away as much as possible.

Physic's force^DS are frequently employed for the re-

moval of these teeth when they occupy a correct posi-

tion ; but their use is somewhat objectionable, especially

in the following respects. The instrument acts first

on the principle of a wedge, being forced between the

teeth ; and then on that of a lever, the second molar

being the fulcrum ; and hence, when it is employed,

the second molar must always be present, and is liable

to injury from the pressure, which may do violence to

the periosteum, or fracture and scale off portions of the

enamel. But if the first molar is absent, there is almost

as much liability, with the Physic's forceps, of loosen-

ing the second as of extracting the third. Indeed, it is

always objectionable to use a sound tooth, under any

circumstances, as a fulcrum for an extracting instru-

ment.

A third molar the roots of which are irregular in

nurnber, inclination, and curvature, should be grasped

firmly, and an oscillating force applied sufficient to re-

move it from its socket. There is nothing pertaining

to the removal of the roots of these teeth that involves

any different principle or application of instruments

from that given for the removal of the teeth themselves.

The anterior inclination, which so often renders the

whole tooth difficult of extraction, very seldom affects

27
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the removal of the roots. These are, in general, easily

extracted with the common curved root-forceps.

Inferior Incisors.—In the extraction of these teeth,

either of the forceps described for the purpose may be

employed. The beaks shoukl be quite narrow and

thin (see Fig. 106). The instrument well fixed on the

tooth, the attachment is broken up by an inward and

outward movement, the rotary being seldom applicable,

since, in general, the roots are flattened, and in many

cases quite thin, so as to be incapable of turning in the

socket. Care must be exercised in the oscillating

movement, and especially where the tooth to be ex-

tracted stands out of the proper position, and the con-

tiguous teeth incline together ; though this is of little

consequence where the teeth are all to be removed.

When the crowns of these teeth are short and thick,

the roots are shorter, thicker, more conical, and more

nearly cylindrical ; and in the extraction of such the

rotary may be combined with the oscillating move-

ment.

There is seldom any superadded difficulty in the re-

moval of the roots of these teeth, the same instruments

and movements being applicable as for the removal of

the teeth themselves. The only difference in any re-

spect is, that where the teeth are decayed oflF far down,

the forceps should be forced down on the process, in

order to obtain a firm hold on the root. Neither the
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elevator nor the screw is ever required for the removal

of these roots.

Inferior Cuspids,—These teeth may be removed

with the inferior bicuspid forceps of the right side,

though an instrument of the same general form, but

of less curvature, would be preferable, since with such

the required movement for breaking up the attach-

ment could be more easily given. They commonly

have long, round, conical roots, not so large as those

of the suj)erior cuspids, nor so difficult to extract, sel-

dom having any curvature, and thus being susceptible

of detachment by the rotary motion. They often

stand so much anterior to the true circle, that an at-

tempt to thrust them inward would fee liable to break

or loosen the lateral incisors. Their situation, as in-

deed that of all teeth, should be fully comprehended

before any attempt is made to remove them.

The crowns of these teeth decay off, and leave the

roots standing, far more frequently than do those of

the superior cuspids. But there is no difficulty in the

removal of their roots, and the only indication is, when

they are deeply decayed, to pass the forceps far down

on them, either first cutting away the process or em-

bracing it, as the circumstances may warrant, the

former method being preferable. After the root is

extracted, the fractured pieces of process, if any, should

be removed.

A long, tapering screw may sometimes be advan-
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tageously used for the extraction of these roots, when

they are decayed so deeply that an extensive breaking

away of the process would be incident to their removal

with the forceps. The elevator, however, is rarely ever

called into requisition here.

Inferior Bicuspids.—These teeth, two in number^

on each side, have but one root each, and that gener-

ally round, or nearly so, and not so long as that of the

cuspids, and have less diameter at the neck. They re-

quire, in extraction, forceps for each side, as already

described (see Fig. 108). They may be removed either

by the rotary or by the inward and outward move-

ment, or both combined. With the handle of the for-

ceps thrown very far out of a line with the axis of the

tooth, it is always more difficult to be rotated accu-

rately in its socket ; a straight instrument is best for

the rotary motion. In the removal of these teeth

from the right side, when the mouth is small, care

should be taken that too much pressure is not made

against the anterior tooth. This accident is more

liable to happen in the removal of the second bicus-

pid than in that of the first, and especially if the

mouth cannot be opened wide. As the tooth comes

out the forceps are liable, without some attention, to

strike the superior teeth, and in this way fracture

them or scale off their enamel. In many cases, for-

ceps with a forward and outward curvature com-

bined would be very desirable for facility of ap-
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f)roaching the tooth; but with such a complication

of curves the operator loses control of the instru-

ment.

In the removal of the bicuspids of the left side,

there is little or no liability to undue pressure against

the anterior teeth ; and in their extraction the move-

ment should be mainly inward and outward, since

the great curvature of the forceps renders a rotary

motion very difficult and uncertain. There is also

danger of striking the upper teeth, especially if the

tooth to be extracted comes out with less effort than

the operator anticipated—an accident that sometimes

befalls the most skilful and discriminating. The

first and the second inferior bicuspids are removed

with about equal facility.

Occasionally, though seldom, these teeth have two

distinct, well-defined roots—a condition that cannot be

determined by the form of the crown, or by any other

visible indication; and one tooth alone will sometimes

be found with this peculiarity. The removal of the

roots of these teeth is not attended with much diffi-

culty, the main consideration being to obtain a deep,

strong hold on them, and then apply a firm steady

movement.

Inferior Molars,—These teeth commonly have two

roots, a posterior and an anterior, the latter being the

largest, and frequently the longest. The roots have

different inclinations to the axis of the tooth, being
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in some eases divergent from^ and in others parallel

with it, and in others convergent^ or curved together

so that their points almost meet. The forms of the

crowns will give some indication of the inclinations

of the roots. If the former are shorty the latter are

so^ and vice versa, if the diameter of the crown is about

the same at the masticatory surface and the neck, the

roots do not diverge; if the crown is long and of

uniform diameter, the roots will be either parallel

or convergent, and, if the angles on the crown are

not sharp and well-defined, the roots most probably

curve together at the points. If, however, the an-

gles formed by the masticatory and lateral surfaces of

the teeth are sharp and well-defined, the roots gener-

ally diverge.

Forceps adapted to each side are required for the

removal of these teeth. These forceps have a promi-

nence, or point, in the centre of the beaks, to pass

into the bifurcation ; and in separating the gum it is

important to dissect it away, and, if need be, even cut

away the margin of the process, so that the bifurca-

tion may be well exposed, to admit the forceps to a

proper position on the tooth without obstruction. The

tooth being firmly grasped in the proper manner by

the forceps, is moved gradually, but steadily, inward

and outward, to break up the attachment, and then

drawn from its socket. In the removal of these teeth

from the right side„ with the ordinary forceps, there
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is great danger of undue pressure on the anterior con-

tiguous teeth; this is to be avoided by directing the

pressure backward in the operation. And there is

also danger of injuring the upper teeth with the for-

ceps; this may be obviated by wrapping the point of

the instrument with a small napkin.

In the removal of the inferior molars of the left

side, the application of force is the same—an inward

and outward movement—but the handles of the for-

ceps occupy different relative positions to the teeth to

be extracted—passing directly out at the front of the

mouth instead of at,one side. In consequence of this

arrangement, the operator cannot exert the same force

on them as, with the proper forceps, on those of the

right side. Very little traction can be employed in

connection with the oscillating movement, but the

attachment must be almost wholly broken up before

beginning to lift the tooth from the socket. But, in

extracting the teeth on the right side, with the proper

forceps, traction is always combined with the inward

and outward movement.

In the extraction of the roots of these teeth, little

difficulty is experienced after the decay has proceeded

so far as to effect their separation. They are then

embraced with the appropriate forceps, and removed

as single roots are elsewhere. The forceps have nar-

row, thin, sharp beaks, turn to almost a right angle.

With them the root is embraced and moved inward
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and outward till loosened, and then removed. When

the mouth is large, and can be opened wide, the slightly

curved root forceps are convenient, and the rotary

movement may be employed with them, if the roots are

not very much curved, flattened or firmly set. The

removal of these roots is more difficult when the bi-

furcation is low down, and the roots remain firmly

attached together, and especially when they diverge.

If the bifurcation is not too low, and the attachment

not too firm, the roots may be separated with the sep-

arating forceps (Fig. 124), and then removed singly

Fig. 124.

as in other cases. This is the preferable method when

there is much divergence ; but if the roots cannot be

separated, they may be extracted with the forceps

shown in Fig. 112. The round, curved, sharp beaks

are passed down between the roots, and the whole is

removed at once ; the attachment being broken up on

the principle already described.

These teeth sometimes have but one large, round,

conical root ; and there is seldom, if ever, enough

curvature of the roots to render extraction difficult.

The ordinary inferior-molar forceps are not well

adapted for the purpose, for the central points of their
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beaks will prevent a perfect adaptation. The broad,

single-concave beaked forceps are best adapted, the

curves and general forms of which, except the beaks,

are the same as those represented in Fig. 111. The

removal of teeth having roots of this kind is easily

accomplished. Rotary movement would be applicable

here if the exact form of the root could be ascertained

before extraction ; but it is in general the safest course

to employ the inward and outward movement.

Inferior Third llolars.—These teeth require for

their removal the broad, single-concaved beaked for-

ceps, the beaks curved at nearly a right angle with the

handle, and the handle straight. This instrument fixed

deeply and firmly on the tooth, the attachment is to be

broken up by the inward and outward movement.

These, more frequently than the superior third molars,

stand out of the proper position ; their variations and

the manner of obviating the attendant difiiculties,

however, being about the same—at least, so far as

deviation is concerned. Physic's forceps may be used

here with greater facility than on the upper teeth.

These teeth frequently exhibit but a very small

portion of the crown through the gum. Being erupted

with an anterior inclination, the tooth comes in contact

with the posterior portion of the second molar, and is

thus checked in its external development. Thus the

crown is left partially covered with the gum, which

frequently inflames, and even suppurates, remaining
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in that condition for a considerable time, to the great

annoyance of the patient. Such teeth are difficult to

remove ; first, because of their inclination and contact

with the second molar; and secondly, because the

crown is more than half below the borders of the thick,

firm, alveolus, rendering it impossible to obtain a firm

hold on the tooth without cutting away a portion of

the alveolus. In such cases, it is generally best to make

a free excision of the alveolus all round the tooth,

sufficient to permit its easy removal.

Extraction Preparatory to the Insertion of

Artificial Dentures.

Whenever there is a number of teeth to be removed,

the method and the duration of the operation will de-

pend on the following circumstances :

First. The number to be removed.

Second. The firmness of their attachment.

Third. The patient's power of endurance.

Fourth. The manner in which the immediate parts

are alBfected.

Where the number to be removed is considerable,

and the attachment feeble, or not very firm, and the

patient's power of endurance good,, the extraction

may be as rapid as is consistent with efficiency. In

many such cases, from three to six teeth may be re-

moved, without any relaxation by the operator of his
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hold on the parts with the left hand. This is gener-

ally j3ractieable with the front teeth of the lower, and

frequently with those of the upper jaw ; but it is not

proper to remove more than three or four of the molar

teeth without respite, even when they are quite loose^

or have but a feeble attachment in the socket. The

gum should, of course, be well separated previously to

the operation. Only so many teeth should be removed

at one sitting as the nervous system will allow without

too great a shock. In many instances, however,, it is

practicable, so far as this is concerned^ to remove at

once all the teeth in the mouth. In the extraction of a

large number^ those most easily removed should be first

taken, so as by degrees to bring the patient to the more

severe operations. If there is a manifest hsemorrhagic

diathesis—a disposition to bleed freely from the capil-

laries, as well as from the larger vessels—but two or

three teeth should be removed at a sitting, lest uncon-

trollable haemorrhage ensue.

After all the teeth are removed from one or both of

the jaws, the gums and alveolus should undergo a

trimming process : all detached, flabby, or prominent

portions of the gums should be dissected ojff ; the whole

ridge made uniform ; all loose portions of the alveolus

removed ; all the prominent points and sharp edges

cut down ; and the whole border of the process ren-

dered as smooth and even as possible. By this means,

the healing of the parts is facilitated, and they assume
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the desired condition and form in much less time, and

with far less soreness and inconvenience-

Conditions to be Observed in Extraction.

Such conditions are often found to exist in the sys-

tem as indicate the necessity of great care in the ope-

ration, or of prior treatment, or forbid the extraction

of the teeth altogether. Of these conditions, the follow-

ing are some of the more obvious

:

Extreme debility.

Great nervous irritability.

Excessive local inflammation, especially where it

tends to other parts.

Much irritability of the parts intimately connected

with the teeth.

Pregnancy and all uterine irritations.

A tendency to epilepsy.

In many cases, where there is great debility, so pain-

ful an operation as the extraction of a tooth will cause

extreme and sometimes alarming prostration. This,

however, may be anticipated by prior invigorating

treatment, continued till strength and tone are obtained

sufficient to endure the operation. This treatment

may occupy considerable time, while an urgent case

may arise, in which the removal of the offending tooth

is immediately demanded, in which case it is proper to

administer stimulants—brandy or wine, or such as the
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case may seem to require. By such means the system

may be so invigorated as to withstand the shock of the

operation with comparative fortitude.

There is in some cases a highly irritable (condition of

the nervous system, that almost absolutely forbids the

extraction of teeth, convulsions being sometimes pro-

duced in such cases by a simple operation. This re-

mark does not of course apply to facial neuralgia, that

may be either partially or wholly produced and kept

up by diseased teeth ; neither general nor local neu-

ralgia would be aggravated by an operation of this

kind. Accompanying general nervous irritability,

there is usually excessive dread of an operation, such

as to occasion rapid prostration—even greater and more

rapid than that caused by the operation itself. In such

cases, if the extraction is effected immediately, it will

give relief; but where the excitement has been very

high, and the tension for some time great, the depres-

sion after the operation will be correspondingly great,

and considerable time be required for complete recov-

ery ; indeed, the shock is sometimes so severe as to

occasion confinement for several days. Treatment for

quieting the nervous system, consisting in agents of a

sedative character, may be employed previously to the

operation. Stimulants, as a general rule, should be

avoided.

Where there is a high state of inflammation in the

immediate parts, especially if there is a general inflam-
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matory diathesis, the propriety of extracting the teeth

is questionable. Under such circumstances, there is

probably less danger in the extraction of the inferior

teeth than of the superior. Where the inflammation

has a disposition to extend, it is liable to go to the

head from the superior maxilla, and to the fauces and

throat from the inferior. In cases, then, where there

is excessive inflammation in the immediate parts, ac-

companied by a general inflammatory condition, both

local and general antiphlogistic treatment should be

adopted

Extreme irritability, or a diseased condition of parts

haying an intimate connection with the teeth, as, the

immediate surrounding tissues, the salivary glands,

and the throat, is a circumstance admonishing to great

caution in the extraction of teeth, especially when such

condition does not depend on the teeth for its exciting

cause or modifying influence. It is, however, very

generally the case, w^hen any of the parts having an

intimate relation with the teeth become in any way

affected, that diseased teeth will exercise an inju-

rious influence on them. If the necessity for the re-

moval of the offending tooth is not too urgent, the parts

that may be diseased about it should be brought to as

good a condition as possible.

Pregnancy and uterine irritation frequently produce

strong sympathetic influences on the teeth, and espe-

cially on those which are in an irritable condition. Even
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sound teeth may be thus affected, so as to occasion

great annoyance. Such teeth are frequently presented

for extraction ; but these cases should always be thor-

oughly examined before deciding as to the propriety

of an operation. As a consequence of this sympathetic

connection between the teeth and the uterus, the latter,

when in an irritable condition, is very liable to be af-

fected by any special violence to the former. In many

cases, under such circumstances, the extraction of a

tooth is attended with pain in the uterus; and in cases

of pregnancy, where there is debility of the parts in-

volved, abortion may follow the operation. It is the

duty of the patient, under such circumstances, to notify

the operator of the condition, or if the latter has any

knowledge of it, it is his duty to become fully ac-

quainted with the circumstances, and then to conform

to the indications. In such case, treatment will avail

but little to prepare the system for the operation. The

better method is to adopt palliative treatment, which,

if the affection is wholly sympathetic, must be directed

to the organ producing the difficulty. But if the af-

fection is in part local, then topical treatment is also

indicated. When there is a suppression of menstrua-

tion, there will be an increased disposition to haemor-

rhage ; and in the extraction of the teeth of a patient

of hsemorrhagic diathesis, this is a point to which

attention should be very specially directed. Here, of
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course, a remedy for the obstruction would meet the

difficulty.

Persons subject to epilepsy should be very cautiously

treated in all operations on the teeth, and most espe-

cially in their extraction. It is not probable, how-

ever, that an operation of this character would increase

the tendency to epilepsy ; but any undue excitement

is liable to produce a paroxysm of the disease, and

hence the operator should proceed to his w^ork with as

little parade as possible, yet not stealthily ; the patient

should be thoroughly aware of what is to be done

;

for, of all patients, such a one is the last that should

be deceived. Of course, in a case of this kind, there

can be no prior treatment that will avail anything
;

the most that can be done is, to await the fittest oppor-

tunity in respect to the paroxysms. There is no more

liability to fatal results with such patients than wdth

others.



CHAPTER XII.

ACCIDENTS IN THE EXTRACTION OF TEETH.

The accidents liable to occur to the teeth and the

contiguous parts in the operation of extraction are

much less frequent and serious than formerly. This

results from the existence of more perfect instruments

and of more accurate and extensive knowledge.

Formerly, very few studied the peculiarities of the

teeth, either in their physical or anatomical structure
;

their peculiar forms as indicated by their crowns

;

their anatomical and physiological relations to the

contiguous parts, and to one another; and their at-

tachment as affected by the character and structure

of the tissues about them. The instruments em-

ployed, too, were, till within a few years past, very

crude in their forms, very inapplicable in that part

which embraces the tooth, inappropriate in their

shapes, and defective in their manner of applying

the force in the operation. But these causes of acci-

dents, so far as the better part of the dental profes-

sion is concerned, have been in a very marked degree

diminished.

Some of the accidents attendant or consequent on

28
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the extraction of teeth are of a grave character.

Permanent deformity has sometimes been occasioned

by extensive laceration of the soft parts, or by frac-

ture of the alveolus and of the maxilla. Intense and

protracted suffering frequently, and death sometimes,

follows such accidents.

HEMORRHAGE.

Excessive and obstinate hosmorrhage in some cases

follows the extraction of teeth, occasionally resulting

seriously and even fatally. There is in some consti-

tutions a haemorrhagic diathesis, so that from a small

wound, or even a scratch, there will ensue persistent

bleeding. This condition is dependent, first, on a

lack of tone in the bloodvessels, so that they fail to

contract at an injured or ruptured point; and sec-

ondly, on a peculiar condition of the blood, such as

to prevent ready coagulation, as when there is a rela-

tive deficiency of albumen and fibrin. It is one of

the most important duties that ever devolve on the

dentist, to make a correct diagnosis in cases where

there is a tendency to haemorrhage. Close attention

to the following points will assist much in arriving

at a just conclusion. In persons of a haemorrhagic

tendency there is a lymphatic, serous temperament;

a lack of tone in the soft parts, a soft flabby condi-

tion ; the skin pale, and devoid of the bright, vital
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appearance; the eyes and hair of light color; and

the flow of saliva and mucus abundant. Besides these

indications, much may be learned sometimes by

properly-directed inquiries of the patient in regai'd

to a disposition to haemorrhage on being wounded,

either in his own case, or in that of his relatives ; if

in the former, under what circumstances; whether

from an extensive or slight wound; from large or

small vessels, from arteries or veins ; or whether it

occurred immediately or after the lapse of some time.

If the patient has never met with an accident suffi-

cient to occasion excessive hsemorrhage, and any of

his relatives have, and a tendency to bleeding is

suspected in the case, the operator should ascertain

whether there is a similarity of temperament and

constitutional tendencies between the patient and

such relative.

There are certain conditions in which excessive

haemorrhage would be more likely to occur than in

others ; as, for instance, when there is an accidental

relaxation, or deficient tone in the system, especially

the vascular; and also when there is a suppression

of any periodical discharges. There may be exces-

sive haemorrhage from a ruptured vessel when there

is no constitutional hsemorrhagic tendency. There

is sometimes a local difficulty with the vessels—

a

lack of tone in the part—or an aneurismal condition

—on account of which obstinate haemorrhage will
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occur. A peculiarity of this kind is not very readily

recognized.

Violent passion, and^ indeed, any strong agitation

of the mind, will aggravate hoemorrhage. Improper

medication, as well as highly stimulating food, will

have the same tendency. Anything that will in-

crease the circulation, or reduce the tone of the

vessels, or change the condition of the blood, will

increase the liability to ha3morrhage. Simple deter-

mination of blood to a part, however, would not

indicate such a liability. When there is a special

haBmorrhagic diathesis, the blood will flow from all

the wounded surface, will be thrown out from all the

ruptured capillaries. The most difficult cases are

those in which there is a defect both in the vessels

and in the blood. If the latter is in a good condi-

tion it will coagulate in ruptured capillaries, though

they might be deficient in tone; but in larger vessels,

though coagulum might be formed, it would hardly

be retained.

Treatment.

In cases where there is manifest haemorrhagic dia-

thesis, prior treatment is indicated, if the necessity

of extraction is not urgent ; and that treatment will

be determined by the peculiar condition of the case.

If there is a lack of tone in the vessels—an inability

to contract—then the treatment should be of a tonic
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character; and if the blood is in good condition, this

is the only treatment necessary ; but, if in a vitiated

state, other treatment will be demanded, the object

of which is to produce an increase of red corpuscles,

albumen and fibrin. It is always better to postpone

an operation, if at all practicable, till such treatment

can be had as will bring the system to the best possi-

ble condition.

Of the several methods of arresting haemorrhage,

the proper one in a given case will be determined by

the circumstances. Styptics or astringents applied

directly to the ruptured surface will often be found

to produce coagulation of the blood, and thus stop its

flow without anj^thing else. This kind of remedy

will be efficient in those cases in which the applica-

tion will produce contraction of the bleeding vessels,

as well as coagulation of the blood. Sometimes this

class of agents will fail to accomplish the object ; in

which case, in addition to them, compression should

be made upon the part. Indeed, in many cases, the

compress will effect all that is desired, without any

other application.

There are several methods of applying the com-

press ; but the one best adapted to any given case

will be determined by circumstances—such as the

extent of the w^ound, the character of the haemor-

rhage, the location of the injury, and the size of the

mouth.
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A very common method of making compression in

the socket from which a tooth has been drawn, is to

force into the cavity pledgets of cotton, or small

strips of linen, tightly till it is full. It is well to

saturate these with a solution of tannin, or some

astringent preparation, applying it, too, in connection

wdth the compress. In some cases, a simple packing

of the cavity in this manner is quite sufficient, but

in .others it is necessary to retain the pledgets in the

socket by means of further compression. This is

effected by placing a roll of linen, or perhaps bet-

ter, a properly formed piece of cork, on the packing,

and then closing the jaws tightly upon this, and, if

need be, placing a bandage under the chin, and tying

it firmly over the head. The length of time during

which it will be necessary to keep the jaws thus

together will, depending on the nature of the case,

be from one to six hours. After the haemorrhage has

entirely ceased, the bandage is to be removed care-

fully, and the patient instructed to hold the jaws

together on the compress for a time and then gradu-

ally to open the mouth, and remove the cork with

much caution. After this the packing should re-

main in the socket from one to three days, and then

be removed very carefully, one piece at a time, lest

the ruptured vessels be opened and the hsemorrhage

caused to recur.

The object in applying a compress is to bring it to
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bear upon the aperture of the wounded vessel, and in

this way to prevent the escape of blood, till coagulum

is formed and the opening permanently closed. The

operator should ascertain the precise point from which

the blood flows, and form the compress so as to bear

directly upon it. If the flow is from all the wounded

surface, then the compress must be made to conform

exactly to that throughout.

Another method of making the compression, is to

force softened wax into the socket, so as to fit it per-

fectly ; remove it and chill it in cold water ; and then

introduce and make compression upon it in the man-

ner already described, following throughout the gen-

eral directions. Another, and probably better, me-

thod is to form cones of wax cloth, as near the shape

and size of the root removed from the socket as pos-

sible. This material is prepared by dipping thin

linen into melted beeswax, withdrawing it and let-

ting it cool, and then cutting off strips of from a

fourth to half an inch wide, and rolling them to the

proper size and shape ; having softened this material

by heat and freed the socket of coagulum, introduce

and press it firmly into place, making the compression

on it as already directed. This makes a very efficient

compress for many cases.

Plaster of Paris is sometimes used on the principle

of a compress. Having the plaster mixed of the

proper consistence, and the cavity clear, fill com-



440 ACCIDENTS IN THE EXTRACTION OF TEETH.

pletely with it, let it set, and then make compression

on it in the usual manner.

The root of the tooth is sometimes returned to the

socket, to serve as a compress. It possesses the ad-

vantage of having a perfect adaptation. This me-

thod of compression may be made more thorough

by immersing the root in melted wax, and then, be-

fore this becomes too hard, introduce it into its orig-

inal position. This makes a very perfect and effi-

cient compress. If the crown is still remaining, when

the jaws are closed it will come in contact with the

opposing teeth, and thus be kept firmly in place, with-

out anything further. It may be removed carefully

after from one to three days. In cases where there

is haemorrhage from the entire wounded surface, there

will be a considerable flow of blood from the margin

of the gum, even after plugging up the socket, and

making compression by either of the methods de-

scribed. In such case, after the socket is plugged up

as already described, a plate is so formed as to fit

tightly over the gum, and draw its margin down

closely upon the compress. This pressure on the

bleeding edges of the gum checks the flow of blood

there. The plate must be held down by the means

already described. It is sometimes difficult to obtain

an accurate fit for the plate, so as entirely to pre-

vent the blood from continuing to ooze out. In such

cases, make the plate to conform as nearly as con-
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veiiient to the part ; then fill up its concavity with

plaster of Paris, mixed to a proper consistence, and

then place the whole upon the part, till the plaster

conforms exactly to it, and retain it there till the

plaster sets. This is then used for the compress. Or

the inside of the plate may be thickly coated with

softened gutta-percha, instead of plaster, and pressed

upon the part in the manner already described, and

employed in the same way.

It will often require considerable discrimination to

determine the best method of obtaining compression.

Great difficulty is occasionally experienced when a

portion of the process has been broken away, or the

soft parts have been lacerated.

Various preparations are used as haemostatics.

These agents serve to check haemorrhage in two

ways: first, by facilitating coagulation of the blood;

and secondly, by producing a contraction of the ori-

fice of the ruptured vessels. It is proper, in all cases,

to use styptics in connection with the compress.

The following agents have been used as styptics

:

tannic acid, creosote, nitrate of silver, chloride of

zinc, sulphate of zinc, oil of turpentine, muriate

of iron. The methods of applying these different

preparations are the same. The agent is simply

to be retained in contact with the part till it has

exerted its influence. A solution of tannin in alco-

hol, with creosote, equal parts, makes a very power-
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ful styptic; or tannin and creosote alone is perhaps

equally efficient.

The actual cautery is sometimes used to arrest

haemorrhage^ but the propriety of using it in cases

where there is a manifest hoemorrhagic diathesis is

exceedingly doubtful. When the cauterized surface

is sloughed off;, the hsemorrhage is liable to recur with

increased vigor, indeed, is certain to do so in almost

every case where there is a strong predisposition.

Constitutional treatment may be employed to antici-

pate hsemorrhage; and it should have in view an

increase of the relative amount of red corpuscles,

albumen, and fibrin in the blood, and also the pro-

duction of a normal tone of the system. Saline pur-

gatives may be used with very decided advantage,

followed by acetate of lead in connection with opium,

the effect of the lead being to increase the coagula-

bility of the albumen and fibrin. Care should be ex-

ercised, however, in its administration.

Excessive haemorrhage will sometimes occur from

very slight wounds ; death has been known to ensue

from simply scarifying the gums.

Mr. C. desired the removal of the first superior

molar. The gum was separated from the neck of the

tooth with the lancet, in the usual manner, when he

refused to have anything further done, and left the

office, there being a slight discharge of blood from

the gum. After a few hours the hsemorrhage in-
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creased so as to cause alarm to his friends. The

patient was about eight miles from a dentist, and a

physician of rather moderate skill was called to the

case. He probably acted according to his best

knowledge, but failed to arrest the haemorrhage, and

succeeded in convincing the friends that no one else

could do better. The flow of blood continued three

to four days, proving wellnigh fatal, but at last

abated, and the patient recovered. In this case, a

properly-directed compress would have checked the

bleeding in a few minutes.

Another case : Mrs. T. had nine teeth removed.

The operation was not followed immediately by un-

usual ha3morrhage, but within two or three hours

the flow of blood had increased to an alarming ex-

tent, so as to run from the mouth in^ a continuous

stream. The indications were that the patient would

soon die. She had become very weak. On examina-

tion, the blood was found issuing only from the socket

of one root of an inferior molar. The mouth and

socket being cleansed of blood and coagulum, it was

perceived that the hoamorrhage was from a small ar-

tery at the bottom of the socket, spouting out in jets

with the pulsations. The treatment consisted in

rolling up pledgets of cotton very tightly, saturating,

them with creosote and tannin, and forcing them in

on the bottom of the socket, so as to make compres-

sion upon the bleeding vessel. The socket w^as thea
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filled, compression made, and the head bandaged in

the manner already described. Thus the haemor-

rhage was immediately checked and did not return.

This patient was of a scorbutic diathesis.

Excessive bleeding often does not occur till a con-

siderable time after an operation, and it may come

on . without any exciting cause, or be induced by

vigorous muscular exercise, or by any intense men-

tal excitement. Everything of this kind should be

avoided where there is a predisposition to hgemor-

rhage, and everything invited that would tend to

maintain the equilibrium of the circulation and the

utmost quiet.

Fracture of the Alveolus.

The ordinary fracture of the alveolus is a matter

of no considerable consequence, if it receives proper

attention. This fracture occurs to a greater or less

extent under the following circumstances :

First, When there is great divergence of the roots,

so that the tooth cannot pass from its socket, unless

one or more of them are broken off, or the alveolus is

fractured.

Second, Where the tooth is forced out of the

socket at a very considerable angle with its axis.

Third, Where the alveolus is very firmly attached

to the roots, and is very thin toward the point of

these.
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Usually, the fracture is of that part which forms

the socket of the tooth removed ; and when this is

the case, it is of but small moment. It sometimes,

however, extends far beyond this, involving the al-

veolus of from one to four of the adjacent teeth, and

causing very serious injury, even the loss of the teeth

themselves. Extensive fracture, however, is far less

liable to occur now than when less perfect instruments

were employed. When the key was in general use,

extensive fracture of the alveolus was frequent ; but

with the forceps, it is comparatively r/ire.

When an accident of this kind does occur, all of

the detached portion, whether large or small, should

be removed. A pair of bone nippers, or enucleating

forceps, will answer for this purpose. If there is

much attachment of the soft parts, it should be dis-

sected off, and then removed. If such fractured por-

tions are permitted to remain, inflammation, and

oftentimes sloughing of the gums, will ensue ; necro-

sis of the bone is also sometimes produced by detached

bone remaining in contact with the living.

Sometimes extensive fracture occurs, involving the

adjacent bony structure. In the case of Mr. W., in

an effort to remove the first superior molar, the outer

wall of the alveolus was separated from the other

teeth. The fracture extended almost to the zygo-

matic process, and detached a portion of the floor of

the antrum, as well as a part of its outer wall. After
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the removal of this detached portion, there was a con-

siderable external depression, that very much marred

the form and symmetry of the face.

Fracture of the alveolus should always be guarded

against as carefully as possible. It always makes an

unfavorable impression on the mind of the patient,

which in many cases no explanation can obliterate.

Whenever the accident does occur, the disagreeable

knowledge of it may, if practicable, remain a secret

with the operator.

Laceration of the Gums.

The gums are often bruised and lacerated with the

key in the extraction of teeth. But this accident

seldom happens with the forceps ; indeed, never, un-

less the gum is very firmly attached to the neck of

the tooth, and has not been separated with the lan-

cet. The gum will sometimes be lacerated by adher-

ing to a piece of the process while the tooth is drawn

from its socket, with the process and gum attached.

With the various hooks and punches, the gums, lips,

and cheeks are sometimes wounded. Accidents of

this kind are to be prevented by placing a finger of

the left hand, or a guard made of a roll of linen, in

front of the instrument. When any considerable

portion of gum is lacerated, the detached j)ortion

should be cut oflF. The worst consequences from lace-
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ration of the soft parts occur where there is a hsemor-

rhagic diathesis. The most effectual means of pre-

venting accidents of this kind is to separate the gum

perfectly, and guard well the points of the instrument.

Breaking the Teeth.

This is an accident of no small consequence, and is

liable frequently to occur in tlie use of imperfect, ill-

adapted instruments, or in the unskilful use of good

ones. It is of very common occurrence when the key

is employed for extracting, even in the hands of those

who claim to be skilled in its use. And with forceps,

too, of the primitive form, the teeth were so frequently

broken, as almost to preclude their use as extracting

instruments. This accident usually occasions great

pain to the patient, as well as protracts the operation,

and diminishes his confidence in the ability of the

operator. One such accident will create more preju-

dice than many skilful operations can obliterate.

In all cases where a tooth is broken, the root, if

possible, should be removed : for if it be not, con-

tinuous or periodical pain, inflammation, alveolar ab-

scess, and like affections, are liable to ensue. The

remark is often made, when teeth are broken, that

the gums will close over the roots, and thus effect-

ually protect them, and no disagreeable consequences

will follow. In no ordinary case will the gums unite
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over even the smallest portion of root that may have

been left in the socket.

Removal of a Wrong Tooth.

There is very rarely any excuse for the removal of

a sound, healthy tooth in the immediate vicinity of a

diseased one, unless it be in a case of those deepseated,

hidden affections which are difficult to diagnose. It

sometimes happens, however, that a sound tooth is

removed ; and when a mistake of this kind is made,

the diseased tooth should also be at once removed,

and then, if the conditions are favorable, the healthy

one should be immediately replaced. The circum-

stances most favorable for such replacement are a

good constitution in a state of health, and a normal

condition of the mouth, especially of the gums and

mucous membrane, so that the attachment would take

place with as little inflammation and soreness as

possible. If the tooth is necessarily kept out of the

mouth many minutes, it should be placed in water at

about blood heat ; and before the replacement, the

socket should be thoroughly cleansed of coagulum.

The tooth is then introduced, pressed firmly to place,

and allowed to remain, without disturbance or irrita-

tion, till the attachment has become complete. Dur-

ing the time it is reuniting, treatment may be required

to counteract inflammation. Meagre diet, abstinence
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from stimulants, and quiet, should always be recom-

mended in the case.

This operation has been wholly condemned by some

very good dentists. Dr. Koecker declares that it

should never be attempted. But numerous success-

ful cases, well attested, give assurance that it may

very frequently be accomplished with the most satis-

factory results. Mr. T., aged fifteen years^ of good

constitution, and in good health, and with the mouth

principally in a normal condition, had the second

inferior bicuspid of the left side removed by mistake,,

the first molar being the offending tooth. The former

was at once put into cold water, and the latter forth-

with extracted. The socket of the biscuspid was then

cleansed, and the tooth replaced. There was slight

soreness for a few days, after which the tooth was

found to have made a firm and permanent re-attach-

ment, and from that time to this—thirty-eight years

—it has remained perfect, and is now as healthy, life-

like, and valuable as any other tooth in the mouth.

Since the issue of the first edition of this work,

many cases have come under the observation of the

writer in which detached teeth have been replaced,

and become as firmly fixed in the socket as before re-

moval, and remained in apparently a healthy condi-

tion so far as the attachment is concerned. In some

of these cases very unfavorable conditions were

present.

29
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So numerous and successful have these cases been,

that the feasibility of replacing teeth that have been

removed is a matter no longer to be controverted, and

especially when favorable conditions exist—good

health and tone, both general and local, and the parts

involved not too much fractured or lacerated.

Dislocation of the Inferior Maxilla.

The dislocation of the inferior maxilla is an acci-

dent of not very frequent occurrence. In persons of

lax muscles and with large mouths, the operation of

extracting teeth is liable to produce it—sometimes

when the operation is on the upper jaw, but more

frequently when it is on the lower. In the former

case, it is a result of the patient's effort to open the

mouth ; but in the latter, generally that of the move-

ment of the jaw by the instrument. The dislocation

consists in a downward and forward movement of

one or both of the condyles, so that they are thrown

out of their sockets, and rest in front of the anterior

rim. In such case, the mouth is distended to its ut-

most, the chin thrown down on the breast, and deg-

lutition and speech rendered impossible. Sometimes

but one condyle will be thrown out, in which case

the jaw is thrown downward and to one side.

This accident seldom or never occur>s with patients

who have small mouths or firm muscles. When it
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does happen, however, the dislocation should be

promptly reduced. Of the various methods of accom-

plishing this reduction, the one most commonly em-

ployed, which is very efficient, is as follows : If both

condyles are dislocated, place corks or some similar

substance between the superior and inferior molar

teeth of both sides, and then, with the fingers of

both hands, make firm, steady pressure on the chin

upward and backward, thus forcing the condyles

downward and backward into their proper place.

If but one condyle is out, the cork should be ap-

plied only on that side, and in the manner already

directed. Another method is, to substitute the

thumbs of the operator for the corks, placing them

in the same position between the teeth, and manipu-

lating with the fingers on the chin, as before. The

patient should be placed in a recumbent position for

the operation. Another method is, to make down-

ward and backward pressure on the coronoid process,

and in this manner cause the condyles to glide into

their places. This accomplishes the reduction with-

out taking hold of the jaws, or placing a fulcrum

between them.

This accident is far more liable to occur the second

time in the same case. In extracting the lower molar

teeth for a person who has suffered a dislocation, or

is predisposed to it, the lower jaw should be very

firmly supported with the left hand ; or the accident
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may be prevented by placing a bandage under the

chin and over the head, so that the mouth cannot be

opened to its furthest extent; and this is the surest

method. In all cases after an accident of this kind,

the patient should abstain from solid food for a few

days, or at least till the soreness is abated, and avoid

everj^thing promotive of inflammation.

Syncope.

Syncope, or fainting, is frequently brought on by

extraction of the teeth, and even by other operations

upon them; indeed, it is sometimes produced simply

by cutting the gums, or by the sight of bloody or, in

some instances, by dread of an operation. It con-

sists in an intermission of the heart's action, and

consequent irregularity of the circulation, accom-

panied with a temporary suspension of the functions

of the brain, and a loss of consciousness. Difficult

or suspended respiration, pallor of the skin, and ina-

bility to move, are the external indications of the

condition. There are no constitutional appearances

known by which a predisposition to syncope can be

determined. Persons of all apparent conditions and

peculiarities are subject to it. The most strong, ro-

bust, and healthy sometimes faint under the most

trivial influences, while others, of the weakest and

feeblest constitutions, cannot be brought into this
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condition by any ordinary means ; so that nothing

can be predicated of appearances as to such predis-

position. The fainting may occur once or twice in

the same case, even under the most simple operation,

owing to some temporary condition of the system,

and never happen again under any circumstances

whatever.

It sometimes comes on before, sometimes after, and

sometimes during the operation. There is greater

liability to it after a recent meal than after digestion

is completed, since the nervous energy during diges-

tion is directed to the stomach and its appendages,

and thus the circulatory apparatus has less of nervous

force.

The frequent occurrence of syncope indicates a

constitutional predisposition to it, and may enable

the operator to anticipate it to some extent, by the

aid of stimulants, such as brandy, or, what is, in

some respects, preferable, a galvanic current. The

patient subject to such affection should be placed,

for an operation, as nearly as practicable in a recum-

bent position,—especially for the extraction of teeth,

—and his mind kept as tranquil as possible.

To restore the patient from syncope, place him in

a horizontal position, the head quite as low as the

body, and apply volatile stimulants to the nostrils,

and dash water on the face and chest. All compres-

sion should be removed from the body, especially
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from the chest, as it would constrain the action of

the respiratory muscles. This remark is peculiarly

applicable to female patients. This treatment will

usually be quite sufficient to eflfect a rapid reaction

and resuscitation.



CHAPTER XIII.

anjestdetics.

Ether—Chloroform—Nitrous Oxide.

Sulphuric Ether was the first agent successfully

employed for producing insensibility to pain during

surgical operations. Tt was brought to the notice of

the profession in 1846, by the late Dr. Horace Wells,

of Hartford, Conn.

The mode of administering it is by inhalation of

the vapor, and it produces its effects in a short time,

depending on the quality of the ether, the amount of

air introduced with it, and the susceptibility of the

patient. A complicated instrument, denominated an

inhaler, was first employed for its administration,

but it soon became apparent that this was not at all

necessary, and that simpler methods were preferable,

because more easily regulated and adapted to vary-

ing circumstances. The best method is to inhale it

from a sponge or napkin, since in this way the ad-

mission of the air can be controlled entirely by the

will of the operator, graduating it to the require-

ments of the case.

During the administration, the patient should be

in a reclining posture, though it is held, by good au-
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thority, that a horizontal position is the safest, be-

cause in that the force of the circulation is most

nearly equalized. In the administration of general

anaesthetics the circulation is always more or less af-

fected. It is an opinion very generally received, and

probably correct, that where there is functional de-

rangement of the heart, lungs, or brain, general an-

aesthesia should not be employed. This opinion,

however, is, perhaps, derived more from analogy than

from actual observation. It is true that, other things

being equal, the liability to injury in such case would

be greater, but the danger with both ether and chlo-

roform is, that there are cases in which there is an

undefinable and undetectable idiosyncrasy, or mal-

susceptibility to its influence, to a great extent inde-

pendent of pathological conditions.

The patient having been placed in a comfortable

position, and his mind freed as far as possible from

apprehension, he should be directed to breathe tran-

quilly by full inspirations, carefully guarding against

any compression of the chest, so as to allow the re-

spiratory muscles free play. During the administra-

tion of the anaesthetic a strict watch must be main-

tained over the patient, having reference to the fol-

lowing points: The breathing should be free and

easy, without irritation of the throat or bronchia ; the

skin should not become blanched, but should retain

a florid, lively color; but the great criterion is the
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pulsGj and the indications given here should be strict-

ly observed and obeyed. In order that the operator

may follow every indication, he should be familiar

with the manifestations of the pulse in different con-

stitutions and under different circumstances. During

the administration of ether or chloroform, the pulse

usually becomes more frequent ; but it should not be

much accelerated, nor its strength and fulness be

much diminished. Feeble or irregular pulse should

in all cases be regarded as a warning ; and if the

feebleness and irregularity be very marked, the ope-

rator should desist. In some instances death has

occurred after a few inhalations; but perhaps only in

the use of chloroform. This fact indicates that the

first effects of the administration should be very closely

noted.

The degree to which the anaesthesia should be car-

ried is a matter ubout which there is much diversity

of opinion. Every condition of it, from that of sim-

ple allayed irritability to that of complete insensibil-

ity and unconsciousness, has its advocates. But the

extent to which the administration may be carried

will be suggested by the indications already referred

to, and, if these are unfavorable, should be deter-

mined at once. Mere nausea, however, without any

other unfavorable symptom, is not a counter-indica-

tion in the use of ether or chloroform.

The method of administering chloroform is the
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same as that for ether, except that in the use of the

former more care and closer observation are required*

Chloroform is more rapid and powerful in its action

than ether, and hence more liable to do injury ; but,

independently of this fact, it is generally believed

that the former is less safe than the latter, when taken

into the system, especially by inhalation. A mix-

ture of ether and chloroform, or chloric ether—usu-

all}^ equal parts of chloroform and ether, but the pro-

portions are sometimes varied—is used by some, the

object being to secure greater promptness than with

ether alone, and incur less danger than with chloro-

form ; and it is probable that a mutual compensation

in these respects is thus to be attained.

If either chloroform or ether has been administered

to entire unconsciousness, the patient should be per-

mitted to pass out of the condition spontaneously

;

for after such a revival there will be less liability to

unpleasant feelings, as headache, depression, and nau-

sea.* The fingers of the person administering the

chloroform should be kept on the carotid, since the

state of the circulation will be better recognized by

this than by the radial artery, and it is a more con-

venient point for observation. In favorable cases, it

is preferable to continue the inhalation till there is

muscular relaxation.

When a condition arises in which respiration is

suspended, and the circulation partially or altogether
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stopped—a condition of imminent peril—active mea-

sures must be resorted to for the patient's restoration.

Efforts must be directed to a recovery of the circula-

tion^ by friction, motion, etc. ; but to restore the res-

piration is the first, immediate, imperative considera-

tion. Any or all of the ordinary methods of re-estab-

lishing suspended respiration may be employed. Cold

water should be dashed in the face, and on the throat

and chest, and volatile stimulants applied to the nos-

trils ; the glottis should be titillated with a feather,

or some such implement, to excite it to action ; and

artificial respiration, by some approved method, should

be at once adopted. The galvanic current, too, may

be brought into requisition, to excite the respiratory

muscles to action, and to act also upon the circulation.

In all cases of accident of this kind, prompt and effi-

cient measures should be immediately taken, for a

delay of a few moments may be attended with fatal

results.

Nitrous Oxide.

Nitrous oxide is now used as a general anaBsthetic

quite extensively in dental practice. This agent,

when properly prepared and judiciously administered,

is perhaps the safest general anaesthetic in use ; it is

very efficient for minor surgical operations, and we

believe it will ere long be found applicable to the more

protracted and graver operations. Its efficiency is
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very much modified by its preparation and mode of

administration. This gas when pure is colorless, and

of slightly sweetish taste and odor; it is usually pre-

pared by decomposition of nitrate of ammonia.

It is not the purpose here to describe the method

of preparing this agent—that has been well done by

others
;
yet it is proper to suggest here that, to a

large extent, the knowledge and opinions entertained

on this subject have been very circumscribed, and ex-

ceedingly erroneous. In the administration of nitrous

oxide as an anaesthetic, great care should be exercised

to secure the best results. In order to accomplish

this, it should be inhaled, and in no case but once,

diluted, as circumstances may indicate, more or less

with pure atmospheric air ; this is ordinarily neces-

sary only at the beginning, for pure nitrous oxide will

sustain respiration for an indefinite time.

To a patient in an ansesthetic state, it is not so

readily administered as chloroform or ether ; but the

patient under its influence is quite as manageable as

with any other agent, and the anaesthesia as perfect,

but not as prolonged without continued administra-

tion.

It is scarcely justifiable in ordinary dental practice

to use a more heroic general ansesthetic than the one

here referred to.

Nitrous oxide gas is now prepared in liquid form,

and may be procured of the manufacturers, ready for
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Fig. 125.
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use. There are some advantages derivable from this.

The gas in this form is prepared by persons of ex-

tended knowledge and experience in chemical work,
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which gives assurance of purity; and, in addition to

this, by the condensation to the liquid form, any ex-

traneous gases are expelled, and thus there is far

greater certainty of obtaining pure gas than when it

is prepared in the ordinary way, and that by persons

having little or no knowledge of chemical science or

processes.

The accompanying cut (Fig. 125) represents an

ornamental, convenientand efficient gas-holder. The

liquid gas is contained in the cylinder in the lower

part ; from this the gas escapes into the holder above,

directly from which the gas is administered to the

patient. A portable apparatus for holding and ad-

ministering the gas is also constructed, which for

some purposes is preferable to this.

Local Anesthesia.

Because of the frequently prejudicial and some-

times fatal consequences to which systemic ansesthe-

sia is liable, local anaesthesia has been brought into

requisition ; the first method of accomplishing this

was by

Congelation,—Freezing a part, to produce insensi-

bility under surgical operations, is a process that has

long been in use. Various methods for accomplishing

it have been employed. There are perhaps none so

well adapted to the dentist's use as ether spray. So

easy of application is it, and so generally efficient,
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that it is in almost universal use. To Dr. Richard-

son, of London, is due the credit of having brought

this process to its present state of perfection.

So accurately does the accompanying engraving

(Fig. 126) represent the apparatus used in this pro-

FiG. 126.

cess, that a minute description is unnecessar3\ The

mode of application and operation is apparent at

once.

The instrument consists of the fluid holder—

a

four-ounce bottle, graduated—the bellows consisting

of a rubber ball, with the proper valves, and the

points from which proceed the spray, and these all

connected by the proper-sized flexible tube.

It will be observed that there are variously-formed

points, single and double, straight and curved; these

are required for the various processes to which the

instrument is applied.

For the extraction of teeth, the double point is
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applicable, throwing the jet upon the gum each side

of the tooth at the same time. The single points

are required where an incision or excision is to be

made.

This is a very valuable instrument^ and is exten-

sively used in minor surgical operations, and is espe-

cially adapted to the dentist's use. Ether is perhaps

as yet the best agent employed. Rhigolene, a far

more volatile fluid than ether, has been used to a

limited extent, but owing to its exceedingly rapid

evaporation, its action is too violent, and not so easily

controlled.

For inducing local anaesthesia, various prepara-

tions have been suggested. The following has been

in use for several years, namely, a mixture of chloro-

form, tincture of aconite, belladonna, and opium.

This applied to the gums^, or, indeed, to any other

surface tissue, will in many case^ very much obtund

sensibility, and in some relieve it altogether, so that

a tooth may be extracted, or a deep incision made,

without pain.

The dental pain-obtunder, which was introduced to

the profession about eight years ago, for relieving

sensitive dentine, is a good local anaesthetic. Another

preparation, made and introduced by Dr. C. Von Bon-

horst, is also quite efficient.

Dr. Von B. has invented an instrument for using

his preparation, or any other for like purpose. It
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consists of two small metallic cups, attached to the

ends of an elongated staple, of heavy wire, about

seven inches long. This is the handle of the appli-

ance.

The sponges are placed in sections of rubber tube,

about half an inch in length, and these together are

placed in the cups. The sponges are saturated with

the ana3sthetic fluid that may be selected, and are

applied to the gum on each side of the tooth to be

extracted, and retained on the part from one-half to

two minutes; the length of time will be governed by

the susceptibility of the part, the agent employed,

and the extent of the anaesthesia sought.

Entire insensibility to^pain cannot thus always be

obtained, but in many cases it can, and diminution

of it in all cases can be effected. This appliance is

very convenient for the purpose for which it is used.

The following cut (Fig. 127) represents the instru-

ment ready for use.

Fjg. 127.

Extraction by Electro-Magnetism.

The employment of electro-magnetism in the ex-

traction of teeth was introduced to the profession

30
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about twenty-five years ago, and at one time was ex-

tensively used. There is a great diversity of opinion

as to its efficiency for relieving pain ; for, while some

have been disposed to assume that, when properly

employed, it would in the majority of cases mitigate

pain, and in many obviate it altogether, others, after

having thoroughly tested it, as they affirm, maintain

that it does not produce insensibility to any appreci-

able extent, and consequently does not relieve the

pain, but that, at most, it only complicates the sensa-

tions, the pain of the tooth-drawing becoming in-

volved in the confusion of other feeling, so that the

patient' can hardly decide w^hether he has suffered

pain or not.

In using this agent for the purpose of extracting

teeth, the susceptibility of the patient to its influence

must be carefully regarded. Some persons are so

peculiarily constituted that an electric current is

almost intolerable to them, while others will receive

a strong current with pleasurable sensations. To the

former, the electricity would be as painful as the ex-

traction of the tooth ; but to the latter, when properly

applied, it mitigates, and in many cases altogether

obviates, the pain. The reason of this difference in

its action is not very clearly understood. Several the-

ories in regard to it have been advanced, but none of

them sufficiently plausible to challenge conviction.

Again the manner in which, and the condition of
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the parts to which, this agent is applied, are to be

closely observed. Where there is acute periostitis, an

electric current, even though feeble, would produce

intense pain, and should not be applied ; though in

such cases it has been suggested that an application

of tl)e charged sponge to the gums will produce in-

sensibility.

Application.

The method of application is very simple. Any

ordinary battery, of convenient form, may be em-

ployed for this purpose. It should be uniform in its

action, and the vibration as short as possible. The

common zinc-and-copper battery,, with the sulphate-

of-iron solution, is perhaps the most convenient and

safe. One pole of the battery—no matter which—is

attached to the forceps, and the other to a handle of

size and form convenient for the patient to grasp. To

ascertain his susceptibility, the current should always

first be tested on the patient, by placing the handle

and the forceps one in each of his hands, and letting

it on, first feebly, and then gradually increasing it till

he experiences the sensation just beyond the elbows;

when, finally, it is to be slightly weakened. The

gum having been separated, the forceps, with its ap-

pendages, is adjusted to the tooth, the connection

made by placing the handle in the patient's hand,

and the tooth at that moment removed. It has been
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recommended by some to place the forceps on the

tooth, and complete the circuit as above, Avith the

current \ery feeble, and then gradually increase it

to the proper force for the operation. In some in-

stances, perhaps, this would be the preferable mode.

Another method of producing insensibility by an

electric current is, to place two moistened sponges,

connected with the two poles of the battery, on the

gum, one on each side of the tooth, keep them there

a few moments, and then operate. This method,

however, has not yet been sufficiently tested to ascer-

tain its merits.
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In the following pages are presented a few snbjects more at

length than is practicable or desirable in the body of the work.

Section A consists of selections from '' Watt's Chemical Es-

says " on ''Caries of the Teeth.''

This is, perhaps, the most accurate and concise presentation of

that subject in the English language. In treating of the subject,

it deals with established principles and with facts, and discards

all mere hypothesis, which has commonly entered so largely into

the discussion of the subject. A careful and thorough study of

the subject, as here presented, is suggested. T.

SECTION A.—DENTAL CARIES.

It is now admitted, by all who are familiar with the subject,

that whatever may be the predisposing causes, the immediate

cause of dental caries is chemical action. It is well known that

constitutional causes have much to do with this disease, both in

producing badly-organized, defective teeth, and in eliminating or

preparing the agents which act chemically on them. But no con-

stitution produces teeth so defective that they undergo sponta-

neous decomposition while retaining a vital connection with the

general system. I am aware that a few pathologists still main-

tain that inflammation of the bony texture of the teeth is liable

to the same terminations as inflammation of ordinary bony tissue,

but it is not profitable to debate this point in the present paper.

Suffice it to say that the structure and position of the enamel

indicate that the danger is from without, not from within.
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As soon as it is admitted that decay of the teeth results from

chemical action, it is natural to inquire what agent or agents pro-

duce this action. Accordingly, we find the profession turned at

once in this direction. And when the composition of the teeth is

taken into the account, we would infer that the deleterious agents

are to be looked for among the acids. And here we have had

great confusion of ideas, and are still likely to have it. For ex-

ample, we are told " that it is proven that nearly all the acids, both

mineral and vegetable, act readily upon the teeth.'' (Harris's

Dictionary, article " Caries of the Teeth.") Upon any part of the

teeth ? Or, are we to understand that some of them act on the

animal portion, some on the earthy, and some, or all, on the en-

amel ? Just turn to the index of almost any chemical textbook,

and ask yourself if it is proved that nearly all of the acids there

named act readily upon the teeth. Do carbonic acid, tannic acid,

and scores of others that might be named, act readily upon the

teeth? This expression, and many others that might be quoted

from various writers, show a professional longing for, rather than

an attainment of, the truth in regard to this matter.

Now, for convenience, let us assume that dental caries is pro-

duced by the action of acids. The question still arises, what

acids? Are many acids, or only a few, concerned in its produc-

tion ? One of the laws of combination teaches us that chemical

compounds are definite in their nature. Chemical action is always

definite. When an acid combines with an alkali, or base, a defi-

nite compound, called a salt, is formed. When a different acid

unites with this same base, a diflPerent salt is formed. Each salt,

each chemical compound of any kind, is distinguished from all

others by characteristics peculiar to itself. It is unlike all other

substances, in some respects. Each chemical result diflfers from

all other chemical results. Of course, then, a great variety of

chemical reagents will produce a great variety of chemical re-

actions.

Let us now inquire as to the various characteristics of those

chemical actions which result in what we recognize as dental

caries. Do we here find a great variety of appearances? Or, is

it not well known that the phenomena of caries are so few and so

circumscribed that, by common professional consent, but three or
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four varieties of it are recoguized? We find one variety often

called "white decay," and another that is brownish in color, and

a third that is very properly designated as *' black decay." These

differ in other respects as well as in color. In the white variety

all the components of the teeth are acted on, and disintegrated,

as far as the disease extends. In the second variety, the earthy

portion of the teeth seems to be removed, while much or all of

the animal portion remains, which is conclusive evidence that

the chemical agent, whatever it may be, forms soluble compounds

with the earthy materials. In the " black decay " there is less

disintegration of the tooth substance than in either of the other

varieties ; and it progresses less rapidly than either of them. The

physical characteristics of this varietj, aside from the chemical,

would indicate that the chemical agent principally concerned in

its production forms, mainly, insoluble compounds with the con-

stituents of the tooth. Then, there is a fourth variety, commonly

called "chemical abrasion," in which the entire tooth-substance

is removed, as far as the disease extends. It is evident that the

agent producing this dissolves, or forms soluble compounds, with

both the animal and earthy materials of the tooth.

Unless we conclude that chemical compounds are not definite

in their nature, and that many reagents may produce but a few

reactions, we are forced to the conclusion that dental caries, as

observed and recoguized, results from the action of but few sub-

stances on the teeth. It is very probable that each distinct variety

is produced by the action of a single agent, and invariably by the

same agent. I am well aware that more than one variety may
be found in the same mouth at the same time, and in close prox-

imity ; and, consequently, any given case of caries may partake

of the characteristics of more than one variety. It is not uncom-

mon to find " white decay " attacking a tooth in a cavity pri-

marily aflfected with the brown or colorless variety. But every

practitioner is familiar with unmixed cases, representing all the

four classes specified.

The physical characteristics of decay depend much on the tex-

ture of the teeth affected, but they are dependent, also, on the

nature of the compounds formed by the union of the destroying

agent with the constituents of the teeth. The degree of concen-
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tratiou of the chemical agent has also a modifying influence.

When much diluted, its action is almost solely in obedience to its

strongest affinity. For example, if nitric acid were the agent,

when concentrated it would act energetically on the animal as

well as on the earthy materials of the teeth, but when much di-

luted its action would be almost confined to the latter.

The chemical characteristics of decay, however, depend almost

exclusively on the character of the agent producing it. The truth

of this appears evident when we reflect that bad teeth and good

ones are composed of the same chemical substances. Marble and

chalk are alike in chemical composition, but not in physical struc-

ture, and though an acid acts more rapidly on the latter than on

the former, yet the result of the action is the same. An acid,

too, will act with more energy on a soft, porous tooth than on

one of firmer texture, yet the chemical results are the sauie. It

is safe to conclude, then, that as there are but few results in the

chemical actions attendant on dental caries, there are but few

chemical agents immediately concerned in their production.

It is not to be inferred from the above that but few agents are

capable of injuring the teeth by chemical action. Many acids

used in food, or as medicines, are capable of doing injury to the

teeth. But no one need suppose that an acid, even though con-

siderably concentrated, brought occasionally in contact with the

teeth, is the immediate cause of caries. Every close observer will

conclude that caries is the result of an agent acting slowly and

steadily in the accomplishment of its work. He will be apt to

infer that this agent is either formed by chemical action within

the mouth, or is eliminated therein, either as a secretion or an ex-

cretion, and that it quietly performs its disastrous deeds as fast as

formed or eliminated. The application to the teeth of an acid

capable of acting chemically on them, facilitates or predisposes

to the production of caries, and this it may do without this acid

being the immediate cause of the decay. A tooth may be frac-

tured, or its enamel removed, by mechanical means, and, as the

dentine is thus exposed, the tooth is more liable to caries than

before the exposure. But no one supposes that the mechanical

action which exposes the dentine is the immediate cause of the

caries. The dentine would remain sound and healthy did not
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sorae chemical agent attack it. In like manner, in the adminis-

tration of acids as food or medicine, the teeth may be so corroded

as to expose the dentine and render it as liable to the action of

the carious agent as in the former case ; or, if the dentine is not

exposed, the enamel may be roughened, either mechanically or

chemically, so as to afford a lodgment for organic matter, which,

by decomposition, may generate one of the acids immediately

concerned in the production of caries. On this principle, acid

medicines and acid foods may indirectly, but not immediately,

cause caries. The same remarks will apply to acids brought in

contact with the teeth by eructation or vomiting.

If this view is correct, the investigation of the subject of dental

caries is brought within a narrower compass than many suppose.

The first step is to inquire what acids, in health and disease, are

liable to be secreted or excreted, so as to be brought regularly in

contact with the teeth. The second is to ascertain what acids are

liable to be formed within the mouth by fermentation or otherwise.

And the third is to discover what ones of all these are capable of

producing the phenomena of dental caries. There is but little

room to doubt that, at least, each of the first three varieties is the

result of a specific agent.

To properly understand any chemical action to which the teeth

are subject, it is necessary to bear in mind their texture and com-

position, and to consider the chemical properties of at least their

principal constituents. It must also be remembered that the teeth

are endowed with vitality. As dent4il caries—the most common
disease of the human race—is now universally conceded to be the

result of chemical action, the importance of this subject is at once

manifest. The tin)e is not far distant when in every case of recent

caries, the enlightened practitioner will be able, by the character

of the decay and the habits and constitution of the patient, to

detect and identify the agent or agents producing the disease.

Any practice short of this knowledge must be, at least to sorae

extent guesswork, and is, although the best we can now do, em-

pirical practice.

The fact that an active alkaline base is the principal inorganic

ingredient of the teeth, would indicate clearly that their great

danger lies in the presence of acids ; and all experience demon-
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strates the truth of this inference. This danger is also greater

from the fact that the principal salt of this base, present in the

tooth -substance, combines with several acids without undergoing

decomposition.

It is evident that the acids do not all act alike on the teeth.

Indeed, some exert no influence whatever on them, while others

act with great energy on each and all of their constituents. It

would be an endless task to consider all the substances which are

capable of exerting an injurious chemical influence on the teeth
;

and perhaps it would be as unprofitable as endless. All that is

now aimed at is an accurate account of the various substances

which ordinarily act chemically on the teeth—which produce

caries and '^chemical abrasion."

Without further preface, we will proceed to notice some of the

chemical agents alluded to.

Nitric Acid.—This acid is composed of five equivalents of oxy-

gen united with one of nitrogen. Its symbol is therefore, NO^.

It acts with great energy on all the constituents of the tooth. Its

great energy of action depends on a variety of circumstances. As

an acid, it unites energetically with bases, and will, therefore, take

the lime and kindred bases from the weaker acids. From its ready

decomposition, it affords oxygen, in its nascent condition, for the

destruction of oxidizable substances. Its action on the tooth may

be thus briefly described : it dissolves the phosphate of lime, de-

composes the carbonate, setting the carbonic acid free, and form-

ing nitrate of lime, and destroys the organic portion, producing

a highly-softened state of the carious matter. In fact, it is a

prominent, if not the principal agent in the production of the

" white decay."

But the question naturally arises, Is an agent so destructive in

its tendencies likely to come in contact with the teeth, and if so,

under what circumstances ? The question is important, and the

answer, perhaps, diflScult.

It is well known that this acid is frequently administered as a

tonic ; and it is a lamentable fact that far too little attention is

paid to the prevention of its injurious eflfects on the teeth in such

cases, but this will by no means account for the frequency with

which it evidently injures the dental organs. A few thoughts in

regard to its formation may throw some light on the subject.



DENTAL CARIES. 475

It is a singular fact that though nitrogen and oxygen manifest

but little affinity for each other, yet they unite in various propor-

tions, forming at least five well-known distinct compounds. It

appears, however, from a variety of circumstances, that their ten-

dency is to unite in the proportions which form nitric acid. The

protoxide is readily decomposed, and yields nitrogen, oxygen, and

nitrous acid. The binoxide, if brought in contact with the atmos-

phere, takes from it two equivalents of oxygen, and also becomes

nitrous acid, or NO^. Hyponitrous acid, NO3, on admixture with

water, is converted into nitric acid and binoxide of nitrogen, thus

:

SNO.^^ NO5 + 2NO2, in which case the latter will be converted

into nitrous acid, which, in the presence of water, is converted

into nitric acid and binoxide of nitrogen.

It follows from this that, if oxygen and nitrogen unite at all

in the mouth, let the proportions be, at the first, what they will,

nitric acid must be the ultimate result, as air and moisture, the

only agents necessary in the transformation, are here always

present.

The reader will now think of the mucus, and particles of nitro-

genous food lodged about the teeth undergoing decomposition, and

yielding nitrogen to the oxygen of the atmosphere,, or of the fluids

of the mouth, and will conclude that all is explained. Well, per-

haps it is. But let us consider. Nitrogen is emphatically a " con-

servative '' element, and manifests but little tendency to unite with

anything and especially with oxygen. It is probable, therefore,

that these two elements unite indirectly. It should be borne in

mind that organic nitrogenous bodies contain hydrogen and oxy-

gen, as well as nitrogen. Consequently, by their decomposition,

these elements are all liberated. The mutual affinities of hyd rogeni

and nitrogen take precedence, and the result is the formation of

ammonia, NH3. But ammonia exposed to the action of oxygen is

always decomposed ; oxide of nitrogen is formed, and of course

nitric acid is the result.

With this view of the case, and from the fact that many persons-

permit the buccal mucus as well as particles of nitrogenous food

to remain around, upon, and between tlie teeth, till decomposition

is effected, it is not surprising that the white variety of dental

caries is so frequently found.
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Nitric acid isalsosometinies formed in the mouth by the agency

of galvanic action. When two metals are placed in the mouth in

proximity to each other, and the fluids of the mouth are capable of

acting on one of them, galvanic action is established. And if they

are so situated that the mucous membrane forms a connecting con-

ductor, by being in contact with both, especially if the metallic

surfaces be considerable, a current is established sufficient to de-

compose any of the binary compounds contained in these fluids.

The liberated nitrogen, hydrogen, and oxygen will result, as above,

in the formation of ammonia, and then nitric acid. But galvanic

action in the mouth is more likely to develop hydrochloric than

nitric acid. This will be noticed again.

Sulphuric Acid.—Sulphuric acid is composed of 16 parts of

sulphur united with 24 of oxygen. Its symbol is, therefore, SO3.

In addition to those properties which characterizes it as an acid, it

is a powerful caustic poison, and promptly destroys the various

tissues with which it comes in contact. Its chemical action on

ordinary tissues depends principally on its affinity for water, but

not altogether ; for it has the ability to coagulate and unite with

albumen, and to dissolve fibrin. In common with other acids, it

has a strong affinity for alkaline bases.

With these properties in view, let us examine its action on the

teeth.

The affinity of this acid for water is so energetic that it seems

even to force its elements to forsake favorite combinations, and to

unite with each other, that it may be gratified. For example, a

cork in a bottle of sulphuric acid becomes dark-colored, and is

really charred. Now a cork, like other wood, is mainly composed

of carbon, hydrogen, and oxygen—the latter two being in the

proper proportions to form water. Their affinity for each other,

quickened by that of the acid for the result of their combination,

causes them to forsake the carbon, unite with each other to form

water, and then combine with the acid. The same phenomena

occur when it acts on animal tissues ; for they are principally

composed of the above-named elements, with the addition of ni-

trogen. Accordingly, " black spots are frequently observed in

the stomachs of those who have swallowed the acid.'' Now, that

its slow and prolonged action on the gelatinous portion of the
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tootli would result in its carbonization, is a conclusion justified

both by inference and experiment. But carbonized gelatin is

"animal charcoal," the color of which is a prominent character-

istic of " black decay/'

The phosphate of lime in the tooth, which is not the neutral,

but a subphosphate, is not soluble in sulphuric acid, nor is the acid

capable of decomposing it, except in the presence of alcohol. It

follows, then, that this acid does not break down the texture of

the tooth to the extent that some others do, simply because it can-

not unite with, or, under ordinary circumstances, decompose the

principal earthy salt of which it is composed. And here we have

a second characteristic of " black decay."

It is now time to inquire whether at all, and if so, by what

means, and under what circumstances, this acid is brought in con-

tact with the dental organs.

Sulphuric, like nitric acid, is frequently administered as a medi-

cine, and generally with criminal negligence in respect to its ac-

tion on the teeth. But we cannot regard this as the only or prin-

cipal source of danger from this acid. If oxygen unites at all

with sulphur, the tendency, under ordinary circumstances, is to

the formation of sulphuric acid, as sulphurous acid in the presence

of moisture is rapidly converted into the sulphuric. The whole

question, then, is reduced to this: Is sulphur ordinarily present

in the mouth, and liable there to become oxidized ?

Albumen is a constituent of mucus, and is contained in many

articles of food. Sulphur, if not a constituent of, is always united

with albumen. Its ordinary presence in the mouth is, therefore,

easily explained. Sulphur and oxygen unite directly, under

various circumstances, as in the combustion of sulphur, but it is

probable that the union here is effected by indirect means. Hy-

drosulphuric acid, or sulphuretted hydrogen, is one of the results

of the putrefactive decomposition of albuminous substances. The

breaths of our patients often bear ample testimony to its presence

in the mouth. Now, the oxygen of the atmosphere rapidly de-

composes this acid by taking its hydrogen to form water. The

sulphur is therefore set free, and being in its nascent state, its af-

finities are increased in energy, and it also unites with oxygen,

forming sulphurous acid, 80^, which in the presence of the water

of the saliva is rapidly converted into sulphuric acid, or SOg.
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The quantity of sulphur present in the mouth at any one time

is very minute, and a great proportion of this is exhaled by the

breath before it has time to undergo decomposition. And sul-

phuric acid, as already noticed, has a weaker affinity for the con-

stituents of the tooth than some others. Hence, " black decay ''

is not so frequently met with as some other varieties. And as

from the nature of the chemical action the texture of the tooth is

not so entirely broken up, the carbonized portion protects the

parts beneath it. This variety of decay, therefore, progresses

less rapidly than others.

Hydrochloric Acid.—This acid is also called chlorohydric and

muriatic acid. It is composed of 35 parts of chlorine, united

with 1 of hydrogen. Its symbol is HCl. Though its elements

manifest a strong affinity for each other, yet it is very readily

decomposed, and many of its chemical manifestions result from

the action of one or both of its liberated elements. It is on this

principle the acid attacks metals—being decomposed, the chlorine

unites with the metal to form a chloride, and the hydrogen es-

capes with effervescence.

This acid, like those previously considered, is a caustic poison.

Its escharotic power depends mainly on its affinity for water,

which is very active, and on its ability to coagulate albumen. Its

chemical action is generally inferior to that of the two acids just

considered. It unites with bases, forming a class of salts called

hydrochlorates, and sometimes it combines with a salt without

decomposing it, or being itself decomposed. When concentrated,

it dissolves animal tissues, but is in this respect far inferior to

nitric acid. When much diluted, and mixed with dried mucous

membrane, it dissolves coagulated albumen, fibrin, etc., perform-

ing to all appearance an artificial digestion.

A careful observation of these properties will enable us to un-

derstand the action of this acid on the tooth.

The carbonate of lime and the acid are mutually decomposed.

The results are chloride of calcium, water, and carbonic acid.

The decomposition maybe represented by the following equation:

CaO,C02 + HCl = CaCl + HO -f CO,.

The carbonic acid, of course, escapes as a gas, and the chloride,

being very soluble, is dissolved in the saliva, and thus removed

from the tooth.
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The phosphate of lime (bone phosphate), though not decom-

posed by, is highly soluble in hydrochloric acid. It is dissolved

and is thus removed from the organic portion of the tooth.

We have seen that this acid, unless highly concentrated, is not

capable of dissolving the animal portion of the tooth. As this

concentration is not likely to take place in the mouth, it follows

that, when hydrochloric acid is the cause of dental caries, the

earthy portion is dissolved and removed, while the animal por-

tion principally remains in the carious cavity. And here we have

the prominent characteristics of a third variety of decay.

I have not taken into the account any of the earthy salts con-

tained in the tooth but the phosphate and carbonate of lime.

They are present in such small quantities that they exert but

little influence on any of the chemical actions which we have

considered.

Hydrochloric acid is also administered as a medicine, and the

remarks made on the preceding acids apply equally here. This

acid is an ingredient of the gastric fluid, and is often present in

abnormal quantities in the stomach, from which it is thrown into

the mouth by eructation and vomiting. But we cannot thus ac-

count satisfactorily for the frequency with which the dental organs

are evidently injured by this acid.

Though in its normal state the saliva is alkaline, yet in a va-

riety of abnormal conditions it contains one or more free acids

;

and the hydrochloric is one of those most frequently present. It

often originates, no doubt, in the decomposition of the soluble

chlorides contained in the saliva and mucus. When the chlorine

of these is liberated it takes hydrogen from the water of the saliva,

and this acid is a result of the union.

But sometimes hydrochloric acid is directly furnished by the

salivary glands, either as a secretion or an excretion. The system

may contain just its normal quantity of chlorine, but if there be

a deficiency of sodium or potassium, the relative excess of chlo-

rine is converted into hydrochloric acid. In this case the acid

is secreted. Or, the quantity of potassium and sodium may be

normal, with an excess of chlorine. The excess will unite as be-

fore with hydrogen, and the acid will be excreted. At all events,

this acid is usually found in the mouth when the mucous mem-
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brane is inflamed, as well as in patients who indulge in the ex-

cessive use of salted meats.

Galvanic currents in the raouth always result in the formation

of this acid. The chlorides of sodium and potassium present

in normal mucus and saliva, are decomposed, and their chlorine

unites with hydrogen derived from the water of the saliva. It

is on this principle that we frequently find a decayed surface

around a gold filling which is in close proximity with one of a

different metal, or with a silver plate or clasp. In such decays,

the animal portion usually remains while the earthy portion is

removed, just as would be expected from the prolonged action of

dilute hydrochloric acid.

In these observations we have endeavored to set forth the re-

sults of the ordinary uninterrupted action of these acids on the

teeth ; and we have seen that they are capable of producing the

three varieties of decay usually described, though we by no means

maintain that they are the only agents capable of causing these

results. Their actions, and consequently the characteristics of de-

cay produced by them, are doubtless much modified by circum-

stances. One of them may be the destructive agent in the com-

mencement of the caries, and, in process of time, another may be

developed and exert its specific influence on the same cavity.

Then the phenomena would of course be complex. Again, it

should be remembered that a strong affinity for water is a prop-

erty common to all of them. It is possible, therefore, that car-

bonization or blackening may result from the action of any of

them, yet it is by no means probable, at least with nitric acid.

SECTION B.—DR. CORYDON PALMER'S PLUGGING
INSTRUMENTS.

In. the following pages are given a description, and the mode of

using Dr. Palmer's very complete set of plugging instruments.

They are illustrated in this volume, page 132 (Fig. 54). The

manner of using them is so explicitly given in these pages, that
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no one of experience in the use of instruments can fail to apply

them as intended.

They constitute, altogether, the most perfect set of plugging in-

struments ever devised. They more nearly meet every case that

may be presented than anything heretofore used.

Several instruments, accessory to the set, are here described,

that are not illustrated in this volume ; they are all, however, very

valuable, and exactly adapted to the purpose for which they were

designed. T.

In the designing of these instruments for the profession, it has

been my aim to perfect a set that shall enable the operator to

reach with mallet force any case that may be presented.

A course of practical experiments dating back to the intro-

duction of the use of the mallet, has brought me to the present

designs.

In conducting the course, my object has been—First, to get the

best adaptations ; second, to have as few curves as possible ; and

third, the least number of instruments that will do all the work

;

and lastly, to have the size and length of each instrument pro-

portionate to its use.

There is no one thing that we owe so much to our fellow-prac-

titioners as to give to each credit for what he does toward the im-

provement and elevation of our science.

For my own part, I do not claim entire originality in the forms

of my instruments. For principles, I am indebted to our worthy

friend, William H. Atkinson, and for valuable interchanges to

Charles E. Butler.

All instruments for mallet forces can be but modifications of the

foot. My efforts have been to produce a mallet set, to be used in

their numerical order, that shall indicate a systematic course of

operating.

The plugging set consists of thirty-jive pieces. Up to No. 16,

they pertain to the incisors ; and I would especially recommend

th^y be used only upon these teeth. The tendency will be to use

them in every case ', but it is too much risk for such fine points.

Do not pick up the gold upon the point of the instrument and

hold it in the lamp, as it will quickly destroy the temper.

31
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From No, 17 ta 30, the instruments pertain to the bicuspids and

molars.

In order to describe the instruments, we must suppose a case :

Left superior central, anterior approximal surface, cavity, pre-

pared with fine retaining-pits at each angle of the cervical wall.

The first three in the order of their arrangement are cutting in-

struments, and designated by dots to distinguish them from the

pluggers. The first one is a fine elastic drill, for retain ing-pits.

The second is a fine scoop for clearing the pit. The third is a

curved side-cut for clearing the last particles from the cavity

proper. These three instruments are indispensable to the last pre-

paration of the cavity, and must necessarily be classified with the

pluggers for the present ; but it is my intention that they shall

comprise the last and higher numbers of a systematic set of cutting

instruments to be brought forward in due course of time.

The two instrumenU No. 0, are holders for keeping the gold in

position until it can be tacked fast. The one with a guard in the

centre is to be used when no assistant is at hand ; and when held

between the first and second fingers, the guard is designed to pre-

vent the fingers from slipping down. The rounded top will be use-

ful upon which at times to rest the forefinger of the left hand at

the first joint, and help regain position of the fingers.

Holders are important instruments, not familiar to all. I would

draw attention to their use. I feel a particular pride in this one

new design. It is purposely short, in order to bring it more easily

under control ; and having the guard, will enable the operator to

hold it and the plugger in one hand at the same time.

The manner of retaining is to place the holder between the first

and second fingers of the left hand, letting them rest upon the

guard, and place the plugger between the thumb and forefinger,

letting the points of the instrument cross in the cavity.

No. 0, without a guards is to be used when the help of an assis-

tant is at hand, and taken up at choice.

The two holders and the plugger may form at times a useful

trio. Used without an assistant, the three can beheld in position

by the left hand, and the stroke given by the right ; or, with assist-

ant help, the two holders in the left and the plugger in the right

hand.
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The manner of holding the three in one hand is to place the two

holders in position, as above described, and then add the plugger

between the thumb and forefinger, in front of the holders, letting

the points come in position. With assistant help, the two holders

are held in position as above, and the plugger held in the right

hand.

I do not wish to be understood, that the holder is to be used

throughout an entire operation ; but that in the starting of a fill-

ing it is indispensable, and at other times useful, as may be indi-

cated.

No. 1, Pit Point, is to introduce the first pieces of gold into the

retaining-pits, and fill all minute cavities upon the labial surfaces

where ease of access and direct force can be had.

No. 2, Small Foot, is to introduce the first pieces of gold after

the pits are filled, and is to be applied until the gold is made to

extend from one pit to the other and firmly attached.

No. 3, Foot, is to add a portion after No. 2, and do the burden

of the work in filling the cavity even with the edges of the wall.

No. 4, Foot, is to be used to lay the gold along the cervical wall,

by letting the heel pass into the cavity, and the point project ob-

liquely beyond the edge of the wall, so as to carry the gold hard

upon and perfectly along its whole line.

No. 5, Curved Foot, is to apply upon the inner surface of the la-

bial wall, by opening the mouth and applying it direct from the

lingual surface. Its curved point will admit of its being brought

in contact with the wall with less danger of fracture than the plane

foot. It also has a working point, which may be applied with

directing force with advantage.

No. 6, Double Serrated Pit Pointy is to carry the gold into the

apex of the cavity, toward the cutting edge of the tooth. This

instrument deserves especial notice. It enables the operator to

carry the gold with mallet force into this part of the cavity with

ease and certainty. It must be used with careful directing foree,

and can be applied either from the labial or lingual surface.

No, 7, Slot Plugger, applies in filling the slot, extending from

the apex of the cavity to and along the line of the cutting edge,

or wherever slots occur upon the incisors.

No. 8, Lingual Modeller, applies in modelling up the lingual
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ridges of the incisors. Its form enables the operator to hold the

point to or from him, without danger of impinging upon the ad-

joining tooth. By opening the mouth, direct force can be given.

It will be observed that this and several of the other instruments

are sloped forward in the handle, in order to favor their introduc-

tion from the lingual surface.

No. 9, Lingual Mallet Burnisher^ applies in the last condensing

of the gold, along the lingual edges of the cavity. Held at an

angle bringing it to bear upon one of its sloping faces, it can be

made to glide along, or bring the point more to bear will follow

minute lines, as may be desired.

No, 10, Curved Cervical Modeller y applies in modelling the gold

at the cervical wall of both the incisors and bicuspids ; is indispen-

sable for condensing the anterior and posterior surfaces of bicuspid

fillings. It will be found to reach these surfaces most admirably.

By applying it as the operation progresses, the approximal sur-

faces may be modelled into form.

No, 11, Curved Approximal Modeller, applies upon the approx-

imal surface of the gold, after the cavity is filled even with the

edges of the walls, and does all the remainder of the modelling of

this part of the filling. The gold is to be laid on in flat pieces,

and the instrument applied both from the labial and lingual sur-

faces. Its curve enables the operator to pass it through so far

between the teeth as to easily reach all parts of the approximal

surface. This instrument forms a marked feature in the set, and

becomes a great favorite.

No, 12, Curved Crown Modeller, This instrument applies upon

the cutting edges of the incisors and the elongation of their crowns,

and upon all the teeth where direct force is required upon a flat

surface.

No. 13, Curved Cusp Modeller, In the operation of elongating

the crowns of the incisors, the labial and lingual surfaces of the

gold must be condensed as the operation progresses. Direct force

is not admissible, and this instrument, held at an angle, meets the

case. It is also designed to model cusps and fissures.

No. 14, Curved Model Separator, applies with mallet force in

effecting a separation between approximal fillings in the incisors,

and can be introduced from the labial or lingual surfaces, as the

case may require.
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No. 15, Side Curved Hand Separator, Useful in. effecting a

separation of the fillings, same as No. 14.

No. 16, Curved Hand Burnisheryiox the last condensing and

finish of the filling in the incisors.

Nos. 17 and 18, Foot Instruments, are the same size upon their

working faces as Nos. 2, and 3, and are to take their place upon

the bicuspids and molars. Being designed to do the burden of

the work, they are made stouter, and with less angle of face, and

less inner curve.

No. 19, Foot, is designed to lay the gold upon the cervical walls

of the bicuspids and molars, by passing the heel into the cavity,

and letting the point project beyond the edge of the cervical wall.

Same as the use of No. 4.

No. 20, Curved Foot, applies upon the thin curved buccal and

lingual walls of the bicuspids and molars.

iVb. 21, Slot Fluggers, used wherever slots occur upon the bicus-

pids and molars.

No. 22, Double-curved Holder, for the bicuspids and molars, and

wherever a curved holder is required.

No. 23, Double-curved Root Plugger, used with directing force

in the palatal roots of the superior molars, and in all cases where

large deep root cavities occur. It is the first of a class of eight

instruments, purposely designed of a larger size than the previous

numbers, in order to enable the operator at times to grasp the

instrument firmly in the whole hand, and give directing force.

No. 24, Double-curved Croze-pointed Plugger, applies in the

deep angles of the posterior cavities of the inferior bicuspids and

molars. Used with firm directing force.

No. 25, Curved Molar Foot, has a working point, and is de-

signed to introduce all the gold into the inferior central crown

cavities of the molars. It applies with the use of the holder, by

first securing the gold in the most deep^ distal part of the cavity,,

and then working forward^ extending the gold along the sides of

the cavity, until the centre is passed, and then turning the point

of the instrument and working backward until the walls of the

cavity are entirely lined up ; then commence and bring up the

centre of the filling to finish. This instrument is one of the most

universally-acting and rapid-working points with which I am ac«-
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quainted. It admits of being turned to and from the operator,

and works across the mouth with great advantage. The position

for the operator for the right inferior molar is back of and above

the patient. For the left, if the operator is skilled in the use of

the left hand, he need not change positions ; but if change is re-

quired, stand at the left side and hold the instrument with firm

directing force.

Nos. 26 and 27, Eight and Left Treble-curved Bicuspid Pluggers,

are designed to introduce the gold into the posterior cavities of

the inferior bicuspids and molars. The opinion has largely pre-

vailed that direct mallet force could not be brought to bear upon

this class of cavities; but these instruments held in position, will

give direct forward force, and can be worked across the mouth

with great satisfaction. They also apply upon the superior bicus-

pids and molars equally well.

Nos. 28 and 29, Right and Left Treble-curved Molar Modellers,

apply at the posterior cervical walls of the inferior bicuspids and

molars, and serve to model up all the posterior surface of the

fillings, enabling the operator to give most direct forward force.

They reach a point that no other instruments will. Posterior lin-

gual cusps can be reached with these instruments, and condensed

upon their posterior and lingual angles,—a point that has been

hard to reach. They also work across the mouth with great ad-

vantage, and can be applied to the superior bicuspids and molars

as well. For applying the instrument to the right inferior molar,

stand at the back of and above the patient, holding the instrument

firmly in the whole hand, letting the thumb rest upon the shaft of

the instrument, and next the cheek, and give tense directing force.

For the left, stand upon the left side, grasping the instrument

firmly with the whole hand, letting the fingers go next the cheek,

and the thumb firm against the shaft, and give tense directing

force.

No. 30, Modelling Mallet Burnisher , has a combination of work-

ing faces. Held at an angle upon one of its sloping faces, it can

be made to glide along, and lay additional pieces of gold, if de-

sired ; or, turned more upon its point, will follow fine lines in the

modelling of cusps and fissures. It will reach the posterior sur-

faces of the bicuspids and molars, and can be used for the last



DR. palmer's plugging INSTRUMENTS. 487

hand burnishing of fillings, if desired. Used with the mallet,

must be grasped firncily in the whole hand, and given directing

force.

A word or two in reference to the finish. The instruments are

purposely finished bright and polished throughout ; because in a

long course of careful practical experiments, I have found that

finished in this way they keep better, and are more pleasing to the

eye. After the brilliancy of the first finish is worn off*, they will

assume a certain dull, silvery surface, which makes them pleasant

to hold, and they are always clean and presentable.

The Cases are made from a new design of my own, suited to

practice.

They contain the plugging instruments, four pieces of forceps,

a foil carrier, and dressing needle; all of which are new, and es-

pecially designed and adapted to the mouth by myself.

No. 1 and No. 2 are punches for the rubber dam, and are so

formed that they can be applied to put in new holes after the dam
is adjusted, and thus enable the operator to extend the dam with-

out the necessity of removing it from the mouth,—a most desirable

feature in its use.

The Wedge Cutter is so formed and curved that it can be made

to reach any point desired, enabling the operator to cut off* a wedge

far back in the mouth, or nip a point along the lingual surfaces

of the teeth.

The Wedge Forceps is an entirely new instrument, in size and

form, pleasant to the hand and eye. Its curve enables the opera-

tor to pass it far back in the mouth, to reach any point desired,

and insert or withdraw a wedge, pull off* a dipt ligature, or hold

a piece of wood for porte polish, to apply upon the lingual sur-

faces, particularly the inferior incisors. Must not be used for

handling engine bits.

The Foil Carrier is to be used for picking up the gold, holding

it in the flame of the spirit-lamp, and carrying it to the mouth.

May be used also for introducing and removing dressings. Must

be held between the thumb and forefinger, letting the top of the

instrument pass over the back of the hand, and not placing the

hand on the top of the instrument. The points are the most ad-

vantageously curved for its application to all parts of the mouth.
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This foil carrier is designed to be useful in a certain mode of prac-

tice which I wish to recommend, and that is : during the operation

of filling, not to lay down the foil carrier, but place it between the

lips. In this way it is always ready, and no time is lost in hunt-

ing for it. I must not forget to caution against the danger of

letting it fall in the face of the patient, and hope that all are

thoughtful enough to be upon their guard in that respect. I dwell

a little upon this instrument because it is one of the most impor-

tant and first looked for when we are ready to fill. It is not in-

tended to be vised as a plugger, and is made purposely light, and

not with too stiff a spring, so that it can be held as above described,

without an unpleasant strain upon the lips, and yet tempered and

stiff enough through the body and points not to bend when used

to insert or remove a dressing.

Dressing Needle.—Although this instrument has its more ex-

tended range of usefulness, it is so inseparable from the opera-

tion of filling, that I consider the case would be incomplete with-

out it.

In the last preparation of a cavity, particularly where there are

sensitive surfaces, it is desirable to give a dressing before intro-

ducing a filling. This instrument is the one best suited to the

purpose.

In case of dressing over exposed nerves, to allay pain, the

rounded top will be useful to fix the cotton smoothly in position.

In conclusion, let me say, that the instruments are designed to

be graceful in form, artistic in finish, proportionate in size and

length—each one having its particular use—together forming one

systematic whole.

SECTION C—MALLETS.
The Electromagnetic Mallet.—Electro-magnetism has,

within the last eight or ten years, been applied and used as a

motive power for the automatic plugger.

The plugging instrument operated by this force, though not in

general use (and perhaps never will be), yet by some it is prized

very highly, and used with great efficiency.
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To those unacquainted with electric force, and the appliances

through which to make it available, this instrument will appear

complicated and difficult to keep in proper condition, but to those

familiar with it, it is easily controlled and managed.

The following extracts from a paper on the electro-magnetic

mallet, by Dr. Louis Jack, is so directly to the point, that we can

hardly do better than present them here.

He says :
" The first attempt to take advantage of electro-mag-

netism for this purpose, it would appear, must be credited to Mr.

G. F. Green, who first produced, according to his o.wn statements,

* an instrument in which he made use of the power which a heliacal

coil has to draw within it towards its middle a piece of iron sus-

pended, or temporarily held at its either end.

" At each influx of the electrical current the suspended iron

would fly to the centre with quickness, to be stopped by the

plugger end, arranged to meet it at that point ; at this moment
the current was shut ofl*, when the mallet would fly back under

the force of a spring, only to return again by the recurrent open-

ing of the circuit.

"The experiments with this class of electric pluggers have

proven unsuccessful.
'^

Mr. Green made other experiments which were equally unsuc-

cessful.

, Dr. Jack further remarks : " Entirely independent of any

^ knowledge of what Mr. Green had been doing in this direction,

• Dr. Bon will, after watching the working of the armature in the

magnetic telegraph, conceived, with true inventive talent, the idea

of utilizing this arrangement, and with the necessary modifica-

' tions and adaptations to employ the force which impacts the style

upon the paper, in the delivery of the same quick blows upon

the plugging point. He therefwe attached his armature by its

middle upon a point at a distance relatively far from the electro-

magnet, making the armature act as a mallet. Thus was secured

a light and intense blow, and, as the armature moved through a

small distance, gained the additional quality of rapidity ; a com-

bination of qualities of the highest importance, rendering his in-

strument practically efficient.

"Dr. Bonwill has, from time to time, improved his first instru-

ment, until we now have from his hands one which has proven
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satisfactory in most respects. To him, therefore, we are indebted

for the first useful electro-magnetic mallet."

After Dr. Eonwill had arrived at a point in the construction of

this instrument beyond which he concluded not to go, Dr. Jack

made some modifications of the instrument, the purport of which

may be inferred from the following extracts :

" The objects of this invention are to render the movements

simpler and more direct than has heretofore been done, with the

ends in view to produce a sharp and decided impact; to lessen

the sounds of the movement at both the time of the impact and

recoil, and to produce a lighter, cheaper, more convenient, and

agreeable instrument.

" The principal feature of this invention consists in the form

given to the electro-magnet. The core is made the segment of a

cylinder, so that when the helices are formed and placed to-

gether they produce a more or less cylindrical body, leaving

between them, at the central part, a circular aperture for the

reception of a small cylinder.

" This cylinder receives a plugger, which imparts the force of

the armature upon the plugger, and at the same time permits free-

dom of movement and gives direction to the armature.

" There are other improvements depending upon this one, and

connected therewith, viz.

:

"The form of the armature and its connected parts.

" The form and arrangement of the circuit-closer.

" The form and arrangement of the interrupter.

" The device employed to deaden the recoil.

" The mean§ of securing the adjustments of the instruments.

"The best results, and the least discomfort of the patient are

secured by careful attention to the adjustments.

"It should be noticed in this connection that the greatest econ-

omy will be found in having the batteries in clean condition, re-

plenished to good strength, and the zinc plates kept freely amal-

gamated."

In a paper on the electro-magnetic mallet, by Dr. E. T. Darby,

July, 1875, in speaking of the advantages which the electric

mallet possesses over all other instruments intended for the pur-

pose of consolidating gold in the operation of filling teeth, he

says :
" It is purely automatic in its action.
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" Its power or force is entirely distinct from anything physical

or individual, except the will of the operator and the touch of his

educated finger.

" No more physical force is required to manage it than would

guide a pen or hold a pencil.

'* The dentist may stand, or sit in his chair, hour after hour,

and feel no greater fatigue than would naturally result from re-

strained position or concentrated thought.

" Nor is it a labor-saving instrument only, it is a time-saving

invention also.

"The length of time required to thoroughly pack the gold in

most cavities is lessened at least one-half by the aid of the electric

mallet.

" Nor is it a time-saving instrument only, it is a pain-saving ap-

pliance as well.

" The blow produced by the electric mallet is sharp and quick,

and does not jar the tooth like the hand mallet, or some other

automatics.

" The operator must be skilled in its use, otherwise he will fail

to accomplish the best results."

The paragraphs above quoted from the two papers referred to

on the electric mallet, indicate about an average estimate enter-

tained by those who have become thoroughly familiar with its use.

The following illustration shows the present improved form of

the instrument.

Fig. 128.

L

SMAffr SC.N.r..

Description of Electro-magnetic Mallet of Dr, BonwilL—No. 1,

|-size. E, the horseshoe magnet. M, the brass frame fixed

firmly to magnet at the top, and holding the arm O, at L, on two



492 APPENDIX.

pivoted screws. R, hard rubber handle, with tool P running

through it and extending as far to the right under the hammer as

A. K, slide key, upon which right index finger rests for making

the circuit, and causing the blows in rapid succession by simply

pushing slide or key forward. F, the ring through which right

index finger passes and supports the mallet and prevents falling.

Thumb rests on tool just below K, and revolves tool in any direc-

tion. J, an eccentric screw-head to regulate the slide K, to make

it of very delicate touch. L, posts into which the flexible wires

from battery go. N, spiral spring inside for throwing the arma-

ture O back against the check screw-head C, which head also

opens or closes to control the distance the hammer travels. H,

screw to regulate strength of spiral spring in N. D, B, and A,

the automatic brake which controls the number of blows of ham-

mer. B, screw-head for raising or lowering to permit the tool to

always keep the right distance to be struck by armature or ham-

mer. Makes 500 to 3000 blows a minute. Weight eight ounces

avoirdupois.

Mallet No. 2.—This is exact size of magnets and the frame. It

weighs but 6^ ounces avoirdupois.

H, horseshoe magnets, very compact. L, the armature, with-

out frame or hammer thereon. A, screw to regulate the spring

of the circuit-breaker. B, posts for attaching flexible wire from

battery C, automatic brake, which is struck by point of spring

F, and is always pressing hard thereon. E, screw regulator of

tool, permitting it to let head of tool project enough to move
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forward about one-fiftieth of an inch when struck by M on the

end of brake C. G, handle of hard rubber.

This is now as complete as can well be made. The first instrument

weighed one pound. This last is all we could ask in size and

weight, as well as shape. The handle and the hammer on the

armature are not shown in the cut of this mallet, nor is the ring.

They are both run by three cups of smallest size Bunsen Coke

Battery ; it costs about 15 cents a week to charge them. These are

the only practical electro-magnetic mallets now in use. As to

saving of time, it has been claimed by the inventor that he has

packed one-quarter ounce foil in one hour fifteen minutes. It

will save three out of four hours, and nearly all the labor.

Automatic Plugger for Engine.—This instrument is the

invention of Dr. T. L. Buckingham, arid, as the caption indicates,

is operated by the dental engine. Those who have used the in-

strument and are most familiar with it claim that it possesses every

available quality for such an appliance. The blow is given by a

spring, and is entirely under the control of the operator ; it is

regulated by a set screw on the head and a movable collar on the

hand-piece. The latter can be moved at will during the operation

of the instrument, regulating the stroke from the strongest required

to the lightest appreciable touch ; or the blows can be suspended

altogether and the instrument used as a hand plugger, and that,

too, without stopping the engine.

The requirements of delicate operations needing special and pre-

cise manipulation, are well met by the skilful use of this instru-

ment.

The bit-holder is movable, and is drawn back after each blow

by a small spiral spring attachment.

The instrument as ordinarily used gives about eighteen hundred

blows per minute, but the number can be greatly reduced by a

simple change in the machinery, which can be effected in a few

moments, and thus the blows reduced to less than one hundred

per minute.

The points used in this are such as are in common use with au-

tomatic mallets.

A ring accompanies this instrument, which being attached to it

will aid the operator in holding and directing it while operating.

It is represented by the following cut (Fig. 130).
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Hyde's Pneumatic Plugger.—This iDstrument was devised

and introduced to the profession about 1870. It consists of a

small cast iron frame, to which is attached a small cylinder, which

with its piston serves as an air pump ; this is operated by fly and

drive wheels, which are arranged in the frame and operated by the

foot.

To the cylinder is attached a rubber tube about seven feet in

length ; to this is attached the hand-piece, within which a plunger

plays ; when in motion this communicates its impulses to the

plugger.

As the plugger in the cylinder is driven to and fro, the hammer
in the hand-piece responds, expending its force upon the socket-

piece that holds the plugging point.

The blow is direct and elastic, as the piston or hammer is with-

drawn the moment the blow is given.

The rapidity of stroke, as well as the force, is completely under

the control of the operator.

This instrument, in the hands of those who have become familiar

with it, is very efficient and easily operated.

A modification of this instrument has been made, which consists

of substituting a rubber ball, about three inches in diameter, for

tlie frame, wheels and cylinder ; and the operation is effected by

working the foot upon the ball. This certainly has the advantage

of being much more simple.

SECTION D.-MATKICES FOR PEOXIMAL FILLINGS.

To Dr. Louis Jack belongs the honor of devising and putting

into practical form the matrices as aids in filling teeth.

His description of these appliances, and the manner of using

them, is so concise and complete, that we have, with his consent,

transferred it almost wholly to these pages. By a careful study

of the directions here given, almost any one of good manipulative

ability will be able to use them with good results. T.
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"The first step, in case the teeth are in close contact, is to sepa-

rate thera, either by pressure, or, as in so extensive caries as is

under consideration, by a parallel-sided file ; and from this slight

separation rapidly and freely open by cutting down the enamel at

the middle of the space, afterwards increasing somewhat freely

with the chisel the inner portion of the opening. Another plan I

sometimes pursue, where no fracture of the masticating plate has

occurred, is to pass a small five-sided drill until it fails to meet

with resistance, increasing by a larger drill ; and from these two

half circles I cut in either direction with suitable chisels by care-

fully splitting down the enamel,—first the masticating portion,

—

and continuing until a free space is secured on the inner side; then

more carefully opening towards the buccal division, until a slight

space is made at this point. The file may be used at this stage to

further open the space, and in bringing the surfaces into proper

shape and smoothness. When the cavities are so large as is as-

sumed above, there will usually be found so much disorganization

of the enamel as to render necessary so much cutting to procure a

healthy surface as will open a space abundantly large for the sub-

sequent work. If more is needed, it is secured by wedging ; in

any case a separation as large at the lower part as a No. 7 Froid

file, and at the cervical part as a No. 3, is easily secured. The

buccal space should be but slightly wedge-shaped, and somewhat

smaller than the palatal, for reasons which will appear in the

proper place.

"After removing the softer caries, the walls of the cavity are

prepared for the reception of the filling ; the overhanging masti-

cating plate being first cut away in a circular form on a line with

the bottom or pulp wall, so that by direct approach every part

of the cavity is accessible to slightly curved or even straight in-

struments. This opens the whole cavity to view. The instru-

ment best adapted for this purpose is the gouge-shaped chisel,

which cuts with exceeding keenness, and produces the form de-

sired at this part. The removal of this portion of the enamel is

an important and indispensable step in the improvement I am
pursuing. It is practiced by the better operators to a somewhat

less degree, and is in many cases an advantage to the organ. No
other argument to defend this course may be used than that in
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these fillings, so difficult of execution, everything subservient to

better performance must be followed out which is not^ injurious to

the strength and preservation of the organ. It will often prove

true here, as elsewhere in surgery, that something must be taken

to save the remainder.

" The cervical wall is now cut at a right angle to the proximal

surface, taking care to remove from the surface of the tooth be-

neath the gum any half-decomposed enamel which may be pres-

ent at this part. No retaining-groove or pits are needed on this

wall.

'' The buccal and palatal walls are next smoothly cut, and on

the side of each, where they have sufficient strength, a shallow,

round-bottomed groove is made the whole length, and terminat-

ing at the very surface of the masticating plate of enamel. The

outer retaining-groove should be near the margin, to avoid any

approach to the pulp ; the inner one should be nearer the bottom

of the cavity, so that, in the subsequent cutting away of a por-

tion of the palatal wall in the finishing process, the hold of the

gold may not be obliterated. The instruments best adapted for

this grooving are made by filing a straight point quite round and

small, then bending at a suitable angle, and shaping so as to

have the edge at the inner side of the curve. Instruments of

this form are better adapted for cutting the hard dentine and

enamel than any others, for the reasons that they may be made

harder than usual without danger of breakage ; they cut with

more keenness, do not chatter, leave the surface without sharp

lines, and, in grooving, each cut follows the last with certainty.

They are directly reverse in form to the hoes and excavators in

general use.

" The pulp-wall of the cavity is not altered in the form it pre-

sents after the removal of the caries.

" The next and very important step is to remove the sharp corners

of the mouth of the cavity, and at every part well polish it with

pumice-stone ; this facilitates the passage of the gold over the

surface, and the perfect contact of the foil with every part. This

polishing is rapidly done by rotating a piece of boxwood armed

with pulverized pumice.

" Selection is now made of one of the appliances figured below,.

32
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which are intended to give form to the outer surface of the filling,

and are called matrices for this reason. These little affairs are

made of a variety of shapes, sizes, and thickness. They are

^ ^„
formed of slightly wedge-shaped pieces of steel,

and are, as the cut designates, hollowed out at their

thicker edge, which depression terminates at the

thinner edge. At the part of the depression de-

signed to give shape to the buccal edge of the filling the cut is

generally abrupt and deep; at the inner portion it is more shal-

low and more inclined. It will be observed that the depression

widens as it passes toward the thinner edge to follow the usual

form of proximal cavities.* The lower and thin edge is rounded,

to outline the curved margin of the cervical wall, and to effect

pressure upon either the gum or the appliances used to stop the

escape of mucus and blood from this tissue.

" The plane parts of the face are file-cut or coarsely draw-filed.

The reverse side, represented in Fig. 131, and which for con-

venience of description is divided into three sections, is, in most

cases, plane and smooth, excepting at the

section c, which is file-cut. It is often

«.—

-

g ^^~^ necessary to have this side in two sur-

cZ'-.S:,.^^^^^^ faces, one section, a, parallel w^ith the

plane parts of the face, and from this

point inclining to a thin edge. A very desirable form is to have

section e bent backwards to follow the incline of the proximate

tooth beneath the gum. At each end a square cut is made to fit

p ^^^ the plier ends represented at Fig. 133. After

^ being formed they are protected from oxidation,

m heated to redness, plunged in the cold bath, and

temper- drawn to near blueness; after polishing

the depression they will be ready for use. Quite a number of pairs

are necessary to meet the requirements of the differing cases, but

for the ordinary-sized simple proximal cavities a dozen pairs,

varying in width, in thickness, and in size of depression, are all

that I have found necessary. Fig. 131 represents the largest

* In Fig. 131 the boundary of the right end of tlie depression should be

similar to the other end.

f
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size required, those in most use not being more than from one-

half to two-thirds this width and thickness. The character of

these modifications will depend somewhat upon the desired end,

since either a flat contour or excessively convex surface may be

produced at the pleasure of the operator, or to suit the needs of

the individual operation, by varying the form and depth of the

depression. It is also occasionally necessary to have a matrix

of unusual form to meet special cases, where the space is ex-

tremely great, or where, from the fracture of the outer plate of

enamel, a steel one will not remain in position ; for this purpose

I have found hard boxwood to answer quite well. Silver, also,

in such cases, will occasionally be found useful. I sometimes

take an impression of the immediate part to assist me in the

fabrication of a suitable appliance. I have also made double-

faced ones, which are so formed as on one adjustment to allow

both cavities to be filled. For isolated teeth, having large pos-

terior cavities, a ring of silver may be used, carrying out the same

principle in forming the portion which bounds the cavity. I have

used the same plan in buccal cavities.

"The selected matrix should, at the convex edge, be a little

thinner than the space between the teeth at their closest part by

the gum ; it should pass above the edge of the cervical wall, and

should conform at this part to the contour of the tooth ; the

lower and thicker edge should reach nearly to the masticating

surface, and this edge should not entirely fill the lower part of

the space; above all, the depression at every part of its border

should extend slightly beyond the edge of the civity.

"After having secured the cervical part of the case from the

encroachment of moisture, by means of the rubber dam, or, when

this is not applicable, wedges of wood, little rings of india-rub-

ber, the string-dam, short pieces of waxed twine, of such size as

to remain firmly in place when drawn between the teeth, the ap-

plication of dilute chloride of zinc, etc., or a combination of two

or more of these means, the matrix is taken up in the pliers

(Fig. 133) and pushed upward until it presses upon the gum or

the appliances, and until it impinges tightly between the teeth.

It is now wedged firmly against the tooth to be operated upon

with little boxwood wedges; these secure it in place during the
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packing. It is well usually to insert two we(lges, one from the

buccal side between the teeth near the margin of the gums, and

one from the palatine or lingual side, nearer the masticating

surface of the teeth than the margin of the gum ; thus the ma-

trix will be firmly keyed to its proper position. When the

matrix passes up to the proper point, the wedging towards the

cavity throws the lower edge against and somewhat beneath the

projecting swell of enamel of the 'neighboring tooth, which adds

to the security. However tightly the matrix may fit between

the teeth, it will not, frequently, retain its fixedness unless se-

curely wedged. Boxwood answers for this purpose better than

any substance I have employed, fi)r the reason that.it is so hard

as to be unyielding, and on this account also does not require to

be more than pushed into the space. The wedges should be made

to conform in size and shape to the space they are intended to

occupy, in order that they may the more firmly retain their po-

sition when inserted. Moistening them with a solution of gum
sandarac or mastic adds much to their security in position after

they are introduced. The pliers (Fig. 133) are adapted to their

introduction.

" In case the adjoining teeth are not in contact it is always neces-

sary to introduce a wedge between them, to give greater firmness

to the teeth and less discomfort to the patient. In all large cav-

ities I fix the matrix previous to introducing the napkins. Where
the rubber dam is required, it precedes this appliance, which may
aid in keeping the rubber in place.

*' For the small cases,, the drying is done first, the napkins ap-

plied, and a hard rope of bibulous paper is passed against the gum,

followed by the matrix. Fig. 134 represents the appearance of the

parts at this stage, except the wedges, which are

- _If not shown. When the cavity is now examined,

it will be found to present an open mouth, formed

by its curved lower edge of enamel, and by the

boundary of the matrix, through which funnel-

shaped opening every part of the space is easily

seen and directly touched. The case is now ready for the recep-

•tion of gold.

*^^I use for the upper half or more of the filling, ribbons of Nos.
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4, 5, or 6, of non-cohesive gold, not annealed. These ribbons are

made of one-fourth to whole sheets of foil, depending on the size

of the space, and then folded into blocks, varied in length by the

requirements of the case. For the lower third I prefer rolled

gold of No. 20 to 30, of the most adhesive character, and annealed,

I also use for this part in many cases ' Eureka gold tilling/ No.

15, with the greatest advantage, taking up one or more of the

shreds, and working them in wherever needed. The first block

or mat is passed up toward the outer border, until it reaches the

cervical wall, when the lower end is pushed into place, and fast-

ened by pressure into the upper part of the retainiug-groove. The

second piece is secured in the same manner in the inner or palatal

groove; a further piece is forced between the two, and directly

against the cervical wall. When a sufficiency of gold is placed

upon these parts to save the tooth from contact of the points,

the gold is securely malleted against the walls at all points, pay-

ing particular attention to the junction of the tooth with the ma-

trix. In this way I proceed, successively introducing and mallet-

ing, until the cavity is two-thirds filled, not hastening further at

any point, unless the assurance is reached that the gold is per-

fectly consolidated. At this point I commence and continue the

employment of heavy gold, the first pieces of which should be well

fixed in the gold previously introduced at the parts over the re-

taining-grooves, and also worked well into the foundation. It is

now a simple matter to fill up the remainder with quickness.

*' In case there should happen to be an encroachment by moisture

at or near the close of the packing, the gold may be made smooth

on the exposed surface, dried, and the latter part inserted, with

all the characteristics of a separated filling. The form of the last

third is such that, if inserted with dryness, no portion can escape.

The matrix should now be removed.

" It will be found, if the selection and adjustment of the matrix

has been correct, that very little filing and cutting down of the

plug will be required, and, in case the packing has been carefully

performed, that the gold will be solidly condensed at every part.

It will also be noticed that, while the gold is solid, it will not

have become hardened in temper on the proximal surface, but

yields laterally under the burnisher, not unlike lead or tin.
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"I must at this point call attention to the importance of the

adaptation of the filling material to the cervical wall, which it re-

quires no words to show will be secured by this method. There can

hardly be a question that the general failure of proximal fillings

is due to one or both of two causes,—the imperfect preparation of

the cavity, and the want of solidity and adaptation of the gold at

this part. When the filling extends to the gum or beneath it, and

the teeth are not permitted to come into apposition here, this

portion of the tooth, when well protected, is least liable to decay,

an this is not the place where caries usually commences. And when

the filling reaches to the ceraentum, the recurrence of caries is still

less to be apprehended, since it is a clearly established, but ap-

parently overlooked, principle that this structure is the least lia-

ble of the dental tissues to destruction. It will be noticed how

seldom failures occur along the cervical edge of gutta-percha fill-

ings, even when carelessly performed. These considerations have

been forcing many to seek fi)r better means of securing adapta-

tion, solidity, and smoothness at this part.

*'The instruments for introducing the filling are of simple forms

and direct action, but they should be in fine condition,—that is,

the points should be well serrated, and sharp. The only important

modification needed are some pairs of mated pluggers, formed as

at Fig. 135, in which one side of the edge is considerably longer

than the other, which longer side, in malleting, is con-
^^' ^' stantly kept against the matrix; this effects the greatest

pressure upon the margins, and secures with positiveness

the perfect fulness and the proper consolidation of the

gold at these parts. Several sizes and varied curves of

this point are required.

" The finishing of the case is not different from the usual

course pursued. In my own practice I open still further

the inner portion of the space, which is easily done with

chisels and suitable files. The peculiar form of the de-

pression in the matrix produces a space which is considerably

greater on the inner side, and which may be increased at pleasure.

In many cases, where the tendency to caries is very great, I chisel

quite freely from the inner plates of enamel, doing this after both

the adjoining fillings are inserted, cutting down both gold and
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Fig. 136.

enamel together, allowing the fillings to touch only at the promi-

nent outer part. The result is then an imitation of the exceed-

ingly oval bicuspid, the immunity from decay of which all must

have seen examples.

*' Fig. 136 represents a transverse section of two

cases at a point immediately above the grinding

surface, which exhibits the outline of the form of

the cavity and finished surface of the gold.

"In full confidence, founded on considerable

trial, I claim that this method of filling large distal-proximal cav-

ities overcomes several of the chief difificulties and deficiencies

hitherto experienced, as well as enables greater facility of per-

formance, and the securing of excellent results."
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Cohesive gold foil, 227.

Crystal or sponge gold, 89, 231, 209.
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Denuding of the teeth, 36.
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points of, 20.
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Electro-magnetic mallet, 491.

Elevators, 400.

Ether, 455.

Examination of decays, 155.

Excavators, 114.
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Extracting instruments, 383.

Extraction by electro-magnetism, 465.
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with foil, 227.

Filling large cavities on the labial surfaces of superior incisors, 265.
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Filling pulp-cavities and canals, 315.

P^inishing fillings, 213.

Fitting the crown, 357.

Forming cavities, 164.

Forming blocks, 195.

Forceps, 388.

Fracture of the alveolus, 451.

General remarks on filling, 74.

Gold, 86.

Green tartar, 25.

its origin, 26.

treatment of, 28.

Gum lancet, 403.

Hyde's pneumatic plugger, 595.

Heavy cutting-instruments, 99.

Hemorrhage, 434.

treatment of, 443.

Hooks, 401.

Inferior bicuspids, 420.

Inferior cuspids, extraction of, 419.

Inferior third molars, extraction of, 425.

Inferior molars, extraction of, 421.

Instruments for filling, 99.

Introducing the filling, 189.

Introducing the blocks, 198.

Introduction, 17.

Indications for extraction, 380.

Irregularity of the teeth, 28.

efiects of, 30.

Laceration of the gums, 446.

Lead for filling, 81.

Local anaesthesia, 462.

Matrices, 495.

Manufacture of excavators, 119.
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properties of, 78.

non-metallic, 95.
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Metallic pivots, 363.

Mode of using the file, 137.

Necrosis of the teeth, 40.

causes of, 42.

Nitrate of silver, 278.

Nitrous oxide, 459.

Nitric acid, 474.

Opening cavities, 158.

Oxychloride of zinc, 94.

Palmer's plugging instrument, 480.

Pathological conditions, 270.

Pellets for filling, 201.

Pivot teeth, 353.

Platinum, 85.

Potential cautery, 308.

Predisposing causes of caries, 52.

Preparations of gold, 88.

Preparing the teeth and roots for filling, 322.

Removal of decay, 160.

Eemoval of the third molar, 415.

Removal of a wrong tooth, 448.

Rubber-dam appliances, 177.

Saliva pump, 175.

Screw, 401.

Separation of the teeth, 142.

Sensitive dentine, 271.

Silver, 84.

Superior cuspids, extraction of, 408.

Superior bicuspids, extraction of, 409.

Superior molars, 415.

Syncope, 452.

Tannin or tannic acid, 277.

Tartar, 18.

origin of, 19.

points of deposit, 20.
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Tartar, eilects of, 22.

nietliod of removing, 28.

Terchloride of gold, 281.

The key. 384

The method of lancing the gums, 404.

Tlie mallet, 206.

Tlie file, 184.

use of, 137.

The palatal portion of the crown broken away, leaving the outer portion

staiiding—pulp not exposed, 200,

The clamps, 179.

Tin, 81.

Treatment of caries, 08.

Treatment of exposed pulp, 289.

Treatment of sensitive dentine, 274.
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Acton. Repro. Organs. 2.00
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L-cgS* On Urine. - '- .75
MacMunn. Chem. of Urine, 3.00
Marshall and Smith. Urine, i.oo
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From PROF. J. M. DaCOSTA.
" Ifind it an excellent tvork^ doing credit to the learning and discrimination of the author'*

A New Medical Dictionary.
A compact, concise Vocabulary, including

all the Words and Phrases used in medicine,

with their proper Pronunciation and Defini-

tions.

BASED ON RECENT MEDICAL
LITERATURE.

GEORGE M. GOULD, A.B., M.D.,

ophthalmic Surgeon to the Philadelphia Hospital, Clinical

Chief Ophthalmological Dept. German Hos-
pital, Philadelphia.

It is not a mere compilation from other

dictionaries. The definitions have been

made by the aid of the most recent stan-

Smaii 8vo. Half Morocco, as above, with ^^^^ text-books in the various branches of
Thumb Index, ^4.25

Plain Dark Leather, without Thumb Index, 3.25 medicine. It includeS

SEVERAL THOUSAND NEW WORDS NOT CONTAINED IN

ANY SIMILAR WORK.

IT CONTAINS TABLES of the ABBREVIATIONS used in Medicine, of the

ARTERIES, of the BACILLI, giving the Name, Habitat, Characteristics, etc.; of GAN-
GLIA, LEUCOMAINES, MICROCOCCI, MUSCLES, NERVES, PLEXUSES,
PTOMAINES, with the Name, Formula, Physiological Action, etc.; and the COMPARI-
SON OF THERMOMETERS, of all the most used WEIGHTS AND MEASURES
of the world, of the MINERAL SPRINGS OF THE U. S., VITAL STATISTICS,
etc. Much of the material thus classified is not obtainable by English readers in any other work.

OPINIONS OF PROMINENT MEDICAL PAPERS.

*' One pleasing feature of the book is that the reader can almost invariably

find the definition under the word he looks for, without being referred from

one place to another, as is too commonly the case in medical dictionaries.

The tables of the bacilli, micrococci, leucomalnes and ptomaines are excellent,

and contain a large amount of information in a limited space. The anatomical

tables are also concise and clear. ... We should unhesitatingly recom-

mend this dictionary to our readers, feeling sure that it will prove of much

value to them."

—

American Jouf-nal of Medical Science, Sept. i8go.

**Asahandy, concise and accurate, and complete medical dictionary it

decidedly claims a very high place among works of this description. In fact,

taking handiness and cheapness into account, we certainly think this is the

general practitioner's model dictionary, and we cordially recommend it to our

readers. The definitions are for the most part terse and accurate, and the

derivations up to modern lights."

—

British MedicalJournal, London, Sept. i8go,

' May be obtained through all Booksellers. Sample pages free.
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jyjedical and Scientific publications,

No. IOI2 Walnut St., Philadelphia.

ACTON. The Functions and Disorders of the Reproductive Organs in Childhood,

Youth, Adult Age and Advanced Life, considered in their Physiological, Social

and Moral Relations. By Wm. Acton, m.d., m.r.c.s. 7th Edition. Cloth, $2.00

AITKEN. Animal Alkaloids, the Ptomaines, Leucomaines and Extractives in

their Pathological Relations. By William Aitken, m.d., f.r.s., Prof, of Path,

in the Army Medical School, Netley, England. 2d Ed. Enlarged. Cloth, ^1.25

ALLEN, HARLAN, HARTE, VAN HARLINGEN. Local Therapeutics.
A Handbook of Local Therapeutics, being a practical description of all those
agents used in the local treatment of disease, such as Ointments, Plasters,

Powders, Lotions, Inhalations, Suppositories, Bougies, Tampons, etc., and the
proper methods of preparing and applying them. By Harrison Allen, m.d..
Emeritus Professor of Physiology in the University of Penna. ; Laryngologist to

the Rush Hospital for Consumption ; late Surgeon to the Philadelphia and St.

Joseph's Hospitals. George C. Harlan, m.d., late Professor of Diseases of the
Eye in the Philadelphia Polyclinic and College for Graduates in Medicine

;

Surgeon to the Wills Eye Hospital, and Eye and Ear Department of the Penn-
sylvania Hospital. Richard H. Harte, m.d.. Demonstrator of Osteology,
University of Pennsylvania ; Assistant Surgeon, University Hospital, and Arthur
Van Harmngen, m.d.. Professor of Diseases of the Skin in the Philadelphia
Polyclinic and College for Graduates in Medicine ; late Clinical Lecturer on
Dermatology in Jefferson Medical College ; Dermatologist to the Howard Hos-
pital. In One Handsome Compact Volume. Nearly Ready.

ALLEN. Commercial Organic Analysis. A Treatise on the Modes of Assaying
the Various Organic Chemicals and Products employed in the Arts, Manufactures,
Medicine, etc., with Concise Methods for the Detection of Impurities, Adultera-
tions, etc. Second Edition. Revised and Enlarged. By Alfred Allen, f.c.s.

Vol. I. Alcohols, Ethers, Vegetable Acids. Starch, etc. Out of Print,

Vol. II. Fixed Oils and Fats, Hydrocarbons and Mineral Oils, Phenols and
their Derivatives, Coloring Matters, etc. Out of Print,

Vol. III.— Part I. Acid Derivatives of Phenols, Aromatic Acids, Tannins,
Dyes, and Coloring Matters. 8vo. Cloth, $4.50

ANDERSON. A Treatise on Skin Diseases. With special reference to Diagnosis
and Treatment, and including an Analysis of 11,000 consecutive cases. By T.
McCall Anderson, m.d.. Professor of Clinical Medicine, University of Glasgow.
With several Full-page Plates, two of which are Colored Lithographs, and nu-
merous Wood Engravings. Octavo. 650 pages. Cloth, $4.50; Leather, $5.50

ARCHIVES OF SURGERY. Edited by Jonathan Hutchinson, f.r.s. Colored
Illustrations. Published Quarterly. Per Vol. $3.00

ARLT. Diseases of the Eye. Clinical Studies on Diseases of the Eye. Including the
Conjunctiva, Cornea and Sclerotic, Iris and Ciliary Body. By Dr. Ferd. Ritter
von Arlt, University of Vienna. Authorized Translation by Lyman Ware,
m.d., Surgeon to the Illinois Charitable Eye and Ear Infirmary, Chicago.
Illustrated. 8vo. Cloth, $2.50

ARMATAGE. The Veterinarian's Pocket Remembrancer: being Concise
Directions for the Treatment of Urgent or Rare Cases, embracing Semeiology,
Diagnosis, Prognosis, Surgery, Therapeutics, Toxicology, Detection of Poisons
by their appropriate tests, Hygiene, etc. By George Armatage, m.r.c.v.s.

Second Edition. 32mo. Boards, $1.25.5
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BALLOtr. Veterinary Anatomy and Physiology. By Wm. R. Ballou, m.d.,

Prof, of Equine Anatomy, New York College of Veterinary Surgeons, Physician
to Bellevue Dispensary, and Lecturer on Genito-Urinary Surgery, New York
Polyclinic, etc. With 29 Graphic Illustrations. i2mo. No. 12 ? Quiz-Co7npend
Series.? Cloth, $1.00. Interleaved, for the addition of notes, ^1.25

BAR. Antiseptic Midwifery, The Principles of Antiseptic Methods Applied to

Obstetric Practice. By Dr. Paul Bar, Obstetrician to, formerly Interne in, the

Maternity Hospital, Paris. Authorized Translation by Henry D. Fry, m.d.
with an Appendix by the author. Octavo. Cloth, '$1.7^

BABBETT. Dental Surgery for General Practitioners and Students of Medicine
and Dentistry. Extraction of Teeth, etc. By A. W. Barrett, m.d. Second
Edition. Illustrated Practical Series. {See page ig7[ Cloth, $1.25

BABTLEY. Medical Chemistry. Second Edition. A Text-book for Medical and
Pharmaceutical Students. By E. H. Bartley, m.d.. Professor of Chemistry and
Toxicology at the Long Island College Hospital ; President of the American
Society of Public Analysts; Chief Chemist, Board of Health, of Brooklyn, N.Y.
Revised and enlarged. With 62 Illustrations. Glossary and Complete Index.

423 pages. i2mo. Cloth, ^2.50

BEALE. On Slight Ailments ; their Nature and Treatment. By Lionel S. Beale,
M.D., F.R.S., Professor of Practice, King's Medical College, London. Second
Edition. Enlarged and Illustrated. 8vo. Cloth, ^1.25

Urinary and Benal Diseases and Calculous Disorders. Hints on Diagnosis
and Treatment. Demi-8vo. 356 pages. Cloth, jj^ 1.7

5

The Use of the Microscope in Practical Medicine. For Students and
Practitioners, with full directions for examining the various secretions, etc.,

in the Microscope. Fourth Edition. 500 Illustrations. 8vo. Cloth, $7.50
How to Work with the Microscope. A Complete Manual of Microscopical

Manipulation, containing a full description of many new processes ot

investigation, with directions for examining objects under the highesf
powers, and for taking photographs of microscopic objects. Fifth Edition.

Containing over 400 Illustrations, many of them colored. 8vo. Cloth, $7.50

One Hundred Urinary Deposits, on eight sheets, for the Hospital, Labora-
tory, or Surgery. New Edition. 4to. Paper, $2.00

BEASLEY'S Book of Prescriptions. Containing over 3100 Prescriptions, collected

from the Practice of the most Eminent Physicians and Surgeons—English,
French and American ; a Compendious History of the Materia Medica, Lists of

the Doses of all Officinal and Established Preparations, and an Index of Diseases
and their Remedies. By Henry Beasley. Sixth Edition. Cloth, ^2.25

Druggists' General Receipt Book. Comprising a copious Veterinary Formu-
lary ; Recipes in Patent and Proprietary Medicines, Druggists' Nostrums,
etc.; Perfumery and Cosmetics ; Beverages, Dietetic Articles and Condi-
ments ; Trade Chemicals, Scientific Processes, and an Appendix of Useful
Tables. Ninth Edition. Revised. Cloth, ^2.25

Pocket Formulary and Synopsis of the British and Foreign Pharmacopoeias.

Comprising Standard and Approved Formulae for the Preparations and
Compounds Employed in Medical Practice. Eleventh Edition. Cloth, ^2.25

BIDDLE'S Materia Medica and Therapeutics. Eleventh Edition. For the Use of

Students and Physicians. By Prof. John B. Biddle, m.d., Professor of Materia
Medica in Jefferson Medical College, Philadelphia. The Eleventh Edition, thor-

oughly revised, and in many parts rewritten, by his son, Clement Biddle, m.d.,

Assistant Surgeon, U. S. Navy, and Henry Morris, m.d., Fellow of the College

of Physicians, of Philadelphia, etc. Cloth, M-25; Sheep, $5.00

BLACK. Micro-Organisms. The Formation of Poisons. A Biological study of

the Germ Theory of Disease. By G. V. Black, m.d., d.d.s. Cloth, $1.50

BLODQETT'S Dental Pathology. By Albert N. Blodgett, m.d.. Late Prof, of

Pathology and Therapeutics, Boston Dental Coll. 33 Illus. i2mo. Cloth, ^1.7
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BLOXAM. Chemistry, Inorganic and Organic. With Experiments. By
Charles L. Bloxam. Edited by J. M. Thompson, Professor of Chemistry in

King's College, London, and A. G. Bloxam, Dem. of Chem., Royal Agricultural

College, Cirencester. Seventh Edition. Revised and Enlarged. With 281
Engravings. 8vo. Cloth, $4.50; Leather, $5.50

BOWLBY. Injuries and Diseases of the Nerves, and their surgical treatment.

By Anthony A. Bowlby, f.r.c.s., Dem. of Practical Surgery at St. Bartholo-
mew's Hospital. Illustrated by 4 Colored and 20 full-page plates. Bvo.

Cloth, 1^4.50

Surgical Pathology and Morbid Anatomy. 135 Illustrations. Cloth, ^2.00

BOWMAN. Practical Chemistry, including analysis, with about 100 Illustrations.

By Prof. John E. Bowman. Eighth English Edition. Revised by Prof. Bloxam,
Professor of Chemistry, King's College, London. Cloth, $2.00

BRUBAKER. Physiology. A Compend of Physiology, specially adapted for the

use of Students and Physicians. By A. P. Brubaker, m.d., Demonstrator of

Physiology at Jefferson Medical College, Prof, of Physiology, Penn'a College of

Dental Surgery, Philadelphia. Sixth Edition. Revised, Enlarged and Illus-

trated. No, 4,?Qtiiz-Compe7td Series? i2mo. Cloth, ^i.00; Interleaved, 55^1.25

BTJCKNILL AND TUKE'S Manual of Psychologpical Medicine : containing

the Lunacy Laws, the Nosology, Etiology, Statistics, Description, Diagnosis
Pathology (including morbid Histology) and Treatment of Insanity. By John
Charles Bucknill, m.d., f.r.s., and Daniel Hack Tuke, m.d., f.r.c.p.

Fourth Edition. Numerous illustrations. 8vo. Cloth, $8.00

BTJLKLEY. The Skin in Health and Disease. By L. Duncan Bulkley, m.d.,

Attending Physician at the New York Hospital. Illustrated. Cloth, .50

BUXTON. On Anaesthetics. A Manual. By Dudley Wilmot Buxton, m.r.c.s.,

M.R.C.P., Asst. to Prof, of Med., and Administrator of Anaesthetics, University
College Hospital, London. Practical Series. \See page ig^ Cloth, $1.25

BURNET. Foods and Dietaries. A Manual of Clinical Dietetics. By R. W.
Burnet, m.d., m.r.c.p.. Physician to the Great Northern Central Hospital.

General Contents—Diet in Derangementa of the Digestive, Nervous and Res-
piratory Organs ; in Gout, Rheumatism, Anaemia, Fevers, Obesity, etc. ; in Dis-

eases of Children, Alcoholism, etc. With Appendix on Predigested Foods and
Invalid Cookery. Full directions as to hours of taking nourishment, quantity,

etc., are given. i2mo. Cloth, ^1.75

BURNETT. Hearing, and How to Keep It. By Chas. H. Burnett, m.d.. Prof,

of Diseases of the Ear, at the Philadelphia Polyclinic. Illustrated. Cloth, .50

BYFORD. Diseases of Women. The Practice of Medicine and Surgery, as

applied to the Diseases and Accidents Incident to Women. By W. H. Byford,
A.M., M.D., Professor of Gynaecology in Rush Medical College and of Obstetrics

in the Woman's Medical College ; Surgeon to the Woman's Hospital ; Ex-Presi-
dent American Gynaecological Society, etc., and Henry T. Byford, m.d.. Sur-
geon to the Woman's Hospital of Chicago ; Gynaecologist to St. Luke*s Hos-
pital ; President Chicago Gynaecological Society, etc. Fourth Edition. Revised,
Rewritten and Enlarged. With 306 Illustrations, over 100 of which are original.

Octavo. 832 pages. Cloth, $^.00 ; Leather, $6.00
On the Uterus. Chronic Inflammation and Displacement. Cloth, I1.25

CAIRD and CATHCART. Surgical Handbook for the use of Practitioners and
Students. By F. Mitchell Caird, m.b., f.r.c.s., and C. Walker Cathcart,
M.B., F.R.C.S., Asst. Surgeons Royal Infirmary. With over 200 Illustrations.

32mo. 400 pages. Pocket size. Leather covers, {^(2.50

CAMERON. Oils and Varnishes. A Practical Handbook, by James Cameron,
F.i.c. With Illustrations, Formulae, Tables, etc. i2mo. Cloth, $1,^0
Soap and Candles. A New Handbook for Manufacturers, Chemists, Ana-

lysts, etc. Compiled from all reliable and recent sources. 54 Illustrations.

i2mo. Cloth, $2.25
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CAEPENTER. The Microscope and Its Revelations. By W. B. Carpenter,
M.D., F.R.s. Seventh Edition. Revised and Enlarged, with over 500 Illustra-

tions and Lithographs. New Edition Nearly Ready,

CAZEATJX and TARNIER'S Midwifery. With Appendix, by Munde. Eighth
Revised and Enlarged Edition. With Colored Plates and numerous other

Illustrations. The Theory and Practice of Obstetrics ; including the Diseases
of Pregnancy and Parturition, Obstetrical Operations, etc. By P. Cazeaux,
Member of the Imperial Academy of Medicine, Adjunct Professor in the Faculty
of Medicine in Pans. Remodeled and rearranged, with revisions and additions,

by S. Tarnier, m.d., Professor of Obstetrics and Diseases of Women and
Children in the Faculty of Medicine of Paris. Eighth American, from the
Eighth French and First Italian Edition. Edited and Enlarged by Robert
J. Hess, m.d.. Physician to the Northern Dispensary, Phila., etc., with an Ap-
pendix by Paul F. Munde, m.d.. Professor of Gynaecology at the New York
Polyclinic, and at Dartmouth College ; Vice-President American Gynaecological
Society, etc. Illustrated by Chromo-Lithographs, Lithographs, and other Full-

page Plates, seven of which are beautifully colored, and numerous Wood En-
gravings. Students' Edition, One Vol., 8vo. Cloth, $5.00; Full Leather, ^6.00

GHAVASSE. The Mental Culture and Training of Children. Cloth, ^i.oo

CLEVELAND'S Pocket Dictionary. A Pronouncing Medical Lexicon, containing

correct Pronunciation and Definition of terms used in medicine and the col-

lateral sciences, abbreviations used in prescriptions, list of poisons, their anti-

dotes, etc. By C. H. Cleveland, m.d. Thirty-third Edition. Very small
pocket size. Cloth, .75; Tucks with Pocket, $1.00

COHEN. The Throat and Voice. By J. Solis-Cohen, m.d. Illustrated, i2mo.
Cloth, .50

COLLIE, On Fevers. A Practical Treatise on Fevers, Their History, Etiology,

Diagnosis, Prognosis and Treatment. By Alexander Collie, m.d., m.r.c.p.,

Lond. With Colored Plates. Practical Series, See Page ig. Cloth, ^2.50

CBOCKER. Diseases of the Skin. Their Description, Pathology, Diagnosis and
Treatment. By H. Radcliffe Crocker, m.d., Physician to the Dept. of Skin
Dis. University College Hospital, London. With Illustrations. Cloth, ^5.50

CXTLLINGWORTH. A Manual of Nnrsing, Medical and Surgical. By Charles

J. CULLINGWORTH, M.D., Physician to St. Thomas' Hospital, London. Third
Revised Edition. With 18 Illustrations. i2mo. Cloth, .75

A Manual for Monthly Nurses. Third Edition. 32mo. Cloth, .50

DAVIS. Biology. An Elementary Treatise. By J. R. Ainsworth Davis, of

University College, Aberystwyth, Wales. Thoroughly Illustrated. i2mo. ^4.00

DAVIS. Clinical Obstetrical Chart. Designed by Ed. P. Davis, m.d., and J. P.

Crozer Griffith, m.d. Sample copies free. Put up in loose packages of 50, .50

Price to Hospitals, 500 copies, ^4.00; 1000 copies, ^7.50. With name of Hos-
pital printed on, 50 cents extra.

Manual of Obsterics. Illustrated. Nearly Ready,

DAY. On Headaches. The Nature, Causes and Treatment of Headaches. By
Wm. H. Day, m.d. Fourth Edition. Illustrated. 8vo. Paper, .75; Cloth, 1^1.2$

DEBMATOLOGT, Journal of. Edited by Malcolm Morris, m.r.c.s. London,
and D. G. Brooke, m.r.c.s. Manchester, Eng. Monthly. Per Annum, I3.00

DOMVILLE. Manual for Nurses and others engaged in attending to the sick. By
Ed. I. Domville, m.d. Sixth Ed. With Recipes for Sick-room Cookery, etc.

Cloth, .75
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BORAN. Gynaecological Operations. A Handbook. By Alban Doran, f.r.c.s.,

Asst. Surg, to the Samaritan Free Hospital for Women and Children, London.
i66 Illustrations. 8vo. Cloth, M-5<^

DUCKWORTH. On Gout. Illustrated. A treatise on Gout. By Sir Dyce
Duckworth, m.d. (Edin.), f.r.c.p., Physician to, and Lecturer on CHnical
Medicine at, St. Bartholomew's Hospital, London. With Chromo-lithographs
and Engravings. Octavo. Cloth, ^7.00

DULLES. What to Do First, In Accidents and Poisoning. By C. W. Dulles, m.d.
Third Edition, Enlarged, with new Illustrations. Cloth, .75

EDIS. Sterility in Women. By A. W. Edis, m.d., f.r.c.p., late President British

Gynaecological Society; Senior Physician, Chelsea Hospital for Women; Physician
to British Lying-in Hospital, etc. Illustrated. 8vo. Cloth, $1.75

EDWARDS. Bright's Disease. How a Person Affected with Bright's Disease
Ought to Live. By Jos. F. Edwards, m.d. 2d Ed. Cloth, .50

FAGGE. The Principles and Practice of Medicine. By C. Hilton Fagge, m.d.,

F.R.C.P., F.R.M.C.S., Examiner in Medicine, University of London ; Physician to,

and Lecturer on Pathology in, Guy's Hospital ; Senior Physician to Evelina Hos-
pital for Sick Children, etc. Arranged for the press by Philip H. Pye-Smith,
M.D., Lect. on Medicine in Guy's Hospital.* Including a section on Cutaneous
Affections, by the Editor; Chapter on Cardiac Diseases, by Samuel Wilkes, m.d.,
F.R.S., and Complete Indexes by Robert Edmund Carrington. 2 vols. Royal
8vo. Cloth, $8.00 ; Leather, ^10.00 ; Half Russia, )55 12.00,

FIELD. Evacuant Medication—Cathartics and Emetics. By Henry M. Field,
m.d.. Professor of Therapehtics, Dartmouth Medical College, Corporate Mem-
ber Gynaecological Society of Boston, etc. i2mo. 288 pp. Cloth, $i,JS

FILLEBROWN. A Text-Book of Operative Dentistry. Written by invitation

of the National Association of Dental Faculties. By Thomas Fillebrown, m.d.,
D.M.D., Professor of Operative Dentistry in the Dental School of Harvard Uni-
versity

; Member of the American Dental Assoc, etc. Illus. 8vo. Clo., $2.50

FLA6G. Plastics and Plastic Fillings, as pertaining to the filling of all Cavities

of Decay in Teeth below medium in structure, and to difficult and inaccessible
cavities in teeth of all grades of structure. By J. Foster Flagg, d.d.s.. Professor
of Dental Pathology in Philadelphia Dental College. Fourth Revised Edition,
With many Illustrations. 8vo. Cloth, ^^.00

FLOWER'S Diagrams of the Nerves of the Human Body. Exhibiting their

Origin, Divisions and Connections, with their Distribution to the various Regions
of the Cutaneous Surface and to all the Muscles. By William H. Flower,
F.R.C.S., F.R.S., Hunterian Professor of Comparative Anatomy, and Conservator
of the Museum of. the Royal College of Surgeons. Third Edition, thoroughly
revised. With six Large Foho Maps or Diagrams. 4to. Cloth, $3.50

FLDCKIQEE. The Cinchona Barks Pharmacognostically Considered. By
Professor Friedrich FLt)CKiGER, of Strasburg. Translated by Frederick B.
Power, ph.d. With 8 Lithographic Plates. Royal octavo. Cloth, 1^1.50

FOWLER'S Dictionary of Practical Medicine. By Various Writers. An Ency-
clopedia of Medicine. Edited by James Kingston Fowler, m.a., m.d., f.r.c.p..

Senior Asst. Physician to, and Lecturer on Pathological Anatomy at, the Mid-
dlesex Hospital and the Hospital for Consumption and Diseases of the Chest,
Brompton, London. 8vo. Just Ready, Cloth, $5.00 ; Half Morocco, $6.00

FOX. Water, Air and Food. Sanitary Examinations of Water, Air and Food.
By Cornelius B. Fox, m.d. iio Engravings. 2d Ed., Revised. Cloth, ^^4.00
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FOX AND GOTJLD. Gompend on Diseases of the Eye and Eefraction,
including Treatment and Surgery. By L.Webster Fox, m.d., Chief Chnical
Assistant, Ophthalmological Department, Jefferson Medical College Hospital;
Ophthalmic Surgeon, Germantown Hospital, Philadelphia ; late Clinical Assistant
at Moorfields, London, England, etc., and Geo. M. Gould, m.d. Second Edition.

Enlarged. 71 Illustrations and 39 Formulae. Being No. 8, ? Quiz-Compend f
Series. Cloth, $1.00. Interleaved for the addition of notes, $1.25

FEANKLAND'S Water Analysis. For Sanitary Purposes, with Hints for the In-

terpretation of Results. By E. Frankland, m.d., f.r.s. Illustrated. i2mo.
Cloth, $1.00

FITLLERTON. Obstetrical Nursing. A Handbook for Nurses, Students and
Mothers. By Anna M. Fullerton, m.d., Demonstrator of Obstetrics in the

Woman's Medical College ; Physician in charge of, and Obstetrician and
Gynaecologist to, the Woman's Hospital, Philadelphia, etc. 34 Illustrations,

several of which are original. i2mo. 212 pages. Cloth, $1.25

GALABIN'S Midwifery. A Manual for Students and Practitioners. By A. Lewis
Galabin, m.d., F.R.C.P., Professor of Midwifery at and Obstetric Physician to,

Guy's Hospital, London. 227 Illustrations. Cloth, ^3.00; Leather, $3.50

GAEDNER. The Brewer, Distiller and Wine Manufaetnrer. A Handbook for

all Interested in the Manufacture and Trade of Alcohol and Its Compounds.
Edited by John Gardner, f.c.s. Illustrated. Cloth, ^1.75

Bleaching, Dyeing, and Calico Printing. With Formulae. Illustrated. ^1.75

Acetic Acid, Vinegar, Ammonia and Alum. Illustrated. Cloth, ^1.75

GABKOD. On Eheumatism. A Treatise on Rheumatism and Rheumatic Arthritis.

By Archibald Edward Garrod, m.a. Oxon., m.d., m.r.c.s. Eng., Asst. Phy-
sician, West London Hospital. Illustrated. Octavo. Cloth, $6.00

GIBBES'S Practical Histology and Pathology. By Heneage Gibbes, m.b. i2mo.
Third Edition. Cloth, $1.^^

GILLIAM'S Pathology. The Essentials of Pathology; a Handbook for Students.

By D. Tod Gilliam, m.d.. Professor of Physiology, Starhng Medical College,

Columbus, O. With 47 Illustrations. i2mo. Cloth, )j52.oo

GOODHAET and STARR'S Diseases of Children. The Student's Guide to the
Diseases of Children. By J. F. Goodhart, m.d., f.r.c.p.. Physician to Evehna
Hospital for Children; Demonstrator of Morbid Anatomy at Guy's Hospital.
Second American from the Third English Edition. Rearranged and
Edited, with notes and additions, by Louis Starr, m.d.. Clinical Professor of Dis-

eases of Children in the University of Pennsylvania ; Physician to the Children's
Hospital. With many new prescriptions. Cloth, ^3.00; Leather, ^553. 50

OORGAS'S Dental Medicine. A Manual of Materia Medica and Therapeutics.
By Ferdinand J. S. Gorgas, m.d., d.d.s., Professor of the Principles of Dental
Science, Dental Surgery and Dental Mechanism in the Dental Department of

the University of Maryland. Third Edition. Enlarged. 8vo. Cloth, $3.50

GOULD'S New Medical Dictionary. Including all the Words and Phrases used
in Medicine, with their proper Pronunciation and Definitions, based on Recent
Medical Literature. By George M. Gould, b.a., m.d.. Ophthalmic Surgeon to

the Philadelphia Hospital, etc.. With Tables of the Bacilli, Micrococci, Leuco-
maines. Ptomaines, etc., of the Arteries, Muscles, Nerves, GangHa and Plexuses;

Mineral Springs of U. S., Vital Statistics, etc. Small octavo, 520 pages.
Half Dark Leather, $3.25; Half Morocco, Thumb Index, $4.25
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GOWERS, Manual of Diseases of the Nervous System. A Complete Text-book,

By William R. Gowers, m.d., Prof. Clinical Medicine, University College,

London. Physician to National Hospital for the Paralyzed and Epileptic. 341
Illustrations and 1360 pages. Octavo. New Edition Preparing,

Diagnosis of Diseases of the Brain. 8vo. Second Ed. Illus» Cloth, $2.00

Diagnosis of Diseases of the Spinal Cord. 4th Edition. Preparing,

Medical Ophthalmoscopy. A Manual and Atlas, with Colored Autotype and
Lithographic Plates and Wood-cuts, comprising Original Illustrations of the

changes of the Eye in Diseases of the Brain, Kidney, etc. Third Edition.

Revised, with the assistance of R. Marcus Gunn, f.r.c.s., Surgeon, Royal
London Ophthalmic Hospital, Moorfields. Octavo. Cloth, ^5.50

Syphilis and the Nervous System. Being the Lettsomian Lectures for 1889.

8vo. In Press,

GROSS'S Biography of John Hunter. John Hunter and His Pupils. By Profes-

sor S. D. Gross, m.d. With a Portrait. 8vo. Paper, .75

GBEENHOW. Chronic Bronchitis, especially as connected with Gout, Emphysema,
and Diseases of the Heart. By E. Headlam Greenhow, m.d. i2mo.

Paper, .75 ; Cloth, ^1.25

GRIFFITH'S Graphic Clinical Chart. Designed by J. P. Crozer Griffith,
M.D., Instructor in Clinical Medicine in the University of Pennsylvania. Printed
in three colors. Sample copies free. Put up in loose packages of 50, .50

Price to Hospitals, 500 copies, $4.00; 1000 copies, $7.50. With name of Hos-
pital printed on, 50 cents extra.

GROVES AND THORP. Chemical Technology. A new and Complete Work.
The Application of Chemistry to the Arts and Manufactures. Edited by
Charles E. Groves, f.r.s., and Wm. Thorp, b.sc, f.i.c. In about eight vol-

umes, with numerous illustrations. Each volume sold separately.

Vol. I. Fuel. By Dr. E. J. Mills, f.r.s., Professor of Chemistry, Anderson
College, Glasgow ; and Mr. F. J. Rowan, assisted by an American expert. 6Qrj

Illustrations and 4 plates. Octavo. Cloth, 7.50; Half Morocco, ^9.00

HADDON'S Embryology. An Introduction to the Study of Embryology. For
the Use of Students. By A. C. Haddon, m.a., Prof, of Zoology, Royal College
of Science, Dublin. 190 Illustrations. Cloth, $(i,oo

HALE. On the Management of Children in Health and Disease. A Book for

Mothers. By Amie M. Hale, m.d. New Enlarged Edition. i2mo. Cloth, .75

HAKE. Mediastinal Disease. The Pathology, Clinical History and Diagnosis of
Affections of the Mediastinum other than those of the Heart and Aorta, with
tables giving the Clinical History of 520 cases. The essay to which was awarded
the Fothergillian Medal of the Medical Society of London, 1888. By H. A,
Hare, m.d. (Univ. of Pa.), Demonstrator of Therapeutics and Instructor in Phy-
sical Diagnosis in the Medical Department, and Instructor in Physiology in the
Biological Department, Univ of Pa. 8vo. Illustrated by Six Plates. Cloth, ^2.00

HAELAN. Eyesight, and How to Care for It. By George C. Harlan, m.d.,

Prof, of Diseases of the Eye, Philadelphia Polyclinic. Illustrated. Cloth, .50

HARLEY. Diseases of the Liver, With or Without Jaundice. Diagnosis and
Treatment. By George Harley, m.d. With Colored Plates and Numerous
Illustrations. 8vo. Price reduced. Cloth, ^3.00 ; Leather, $4.cxd

HAEEIS. On the Chest. Including the Principal Affections of the Pleurae, Lungs,
Pericardium, Heart and Aorta. By Vincent D. Harris, f.r.c.p., Physician to
the Victoria Park Hospital for Diseases of the Chest, London. With 55 Illus-

trations. Cloth, $2.50
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HAEEIS'S Principles and Practice of Dentistry. Including Anatomy, Physi-
ology, Pathology, Therapeutics, Dental Surgery and Mechanism. By Chapin A.
Harris, m.d., d.d.s., late President of the Baltimore Dental College, author of
"Dictionary of Medical Terminology and Dental Surgery." Twelfth Edition.
Revised and Edited by Ferdinand J. S. Gorgas, a.m., m.d., d.d.s., author of
"Dental Medicine;" Professor of the Principles of Dental Science, Dental
Surgery and Dental Mechanism in the University of Maryland. Two Full-page
Plates and 1086 Illustrations. 1225 pages. 8vo. Cloth, $7.00; Leather, ^8.00

Dictionary of Dentistry. Fifth Edition, Revised. Including Definitions of
such Words and Phrases of the Collateral Sciences as Pertain to the Art and
Practice of Dentistry. Fifth Edition. Rewritten, Revised and Enlarged.
By Ferdinand J. S. Gorgas, m.d., d.d.s.. Author of "Dental Medicine;"
Editor of Harris's "Principles and Practice of Dentistry;" Professor of
Principles of Dental Science, Dental Surgery, and Prosthetic Dentistry in the
University of Maryland. Octavo. Cloth, ^5.00 ; Leather, $6.00

HARTRIDGE. Refraction. The Refraction of the Eye. A Manual for Students.
By GusTAVUS HaktrIdge, f.r.c.s.. Consulting Ophthalmic Surgeon to St. Bar-
tholomew's Hospital ; Ass't Surgeon to the Royal Westminster Ophthalmic Hos-
pital, etc. 96 Illustrations and Test Types. Fifth Edition. Cloth, $2.00

HAETSHORNE. Our Homes. Their Situation, Construction, Drainage, etc. By
Henry Hartshorne, m.d. Illustrated. Cloth, .50

HATFIELD. Diseases of Children. By Marcus P. Hatfield, Professor of
Diseases of Children, Chicago Medical College. With a Colored Plate. Being
No. 14, f Quiz- Compend? Series. i2mo. Cloth, |;i.00

Interleaved for the addition of notes, $1.25

HEADLAND'S Action of Medicines. On the Action of Medicines in the System.
By F. W. Headland, m.d. Ninth American Edition. 8vo. Cloth, $3.00

HEATH'S Minor Surgery and Bandaging. By Christopher Heath, f.r.c.s.,

Holme Professor of CHnical Surgery in University College, London. Ninth
Edition. Revised and Enlarged. With 142 Illustrations. i2mo. Cloth, $2.00

Practical Anatomy. A Manual of Dissections. Seventh London Edition.

24 Colored Plates, and nearly 300 other Illustrations. Cloth, %^.oo

Injuries and Diseases of the Jaws. Third Edition. Revised, with over

150 Illustrations. 8vo. Cloth, $4.50

Lectures on Certain Diseases of the Jaws, delivered at the Royal College of
Surgeons of England, 1887. 64 Illustrations. 8vo. Boards, "JJi.00

HENRY. Ansemia. A Practical Treatise. By Fred'k P. Henry, m.d.. Prof.

Clinical Med. Phila. Polyclinic, Physician to Episcopal and Phila. Hospitals, to

Home for Consumptives, etc. i2mo. Half Cloth, .75

HIG^ENS' Ophthalmic Practice. A Manual for Students and Practitioners. By
Charles Higgens, f.r.c.s. Ophthalmic Surgeon at Guy's Hospital. Practical
Series, See Page ig. Cloth, $1.75

HILL AND COOPER. Venereal Diseases. The Student's Manual of Venereal
Diseases, being a concise description of those Affections and their Treatment.
By Berkeley Hill, m.d., Professor of Clinical Surgery, University College, and
Arthur Cooper, m.d., Late House Surgeon to the Lock Hospital, London.
4th Edition. i2mo. Cloth, |i.oo
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HOLDEN'S Anatomy. A Manual of the Dissections of the Human Body. By
Luther Holden, f.r.c.s. Fifth Edition. Carefully Revised and Enlarged.
Specially concerning the Anatomy of the Nervous System, Organs of Special
Sense, etc. By John Langton, f.r.c.s,, Surgeon to, and Lecturer on Anatomy
at, St. Bartholomew's Hospital. 208 Illustrations. 8vo.

Oilcloth Covers, for the Dissecting Room, $4.50

Human Osteology. Comprising a Description of the Bones, with Colored
Delineations of the Attachments of the Muscles. The General and Micro-
scopical Structure of Bone and its Development. Carefully Revised. By
the Author and Prof. Stewart, of the Royal College of Surgeons' Museum.
With Lithographic Plates and Numerous Illustrations. 7th Ed. Cloth, ^6.00

Landmarks. Medical and Surgical. 4th Edition. 8vo. Cloth, ^1.2$

HOLLAND. The Urine, the Common Poisons and the Milk. Memoranda, Chem-
ical and Microscopical, for Laboratory Use. By J. W. Holland, m.d.. Professor

of Medical Chemistry and Toxicology in Jefferson Medical College, of Philadel-

phia. Fourth Edition. Revised and Enlarged. Illustrated and Interleaved.

i2mo. Cloth, $1.00

HORWITZ'S Gompend of Surgery, including Minor Surgery, Amputations, Frac-
tures, Dislocations, Surgical Diseases, and the Latest Antiseptic Rules, etc., with
Differential Diagnosis and Treatment. By Orville Horwitz, b.s., m.d., Dem-
onstrator of Anatomy, Jefferson Medical College ; Chief, Out-Patient Surgical
Department, Jefferson Medical College Hospital. Third Edition. Very much
Enlarged and Rearranged. 91 Illustrations and 77 Formulae. i2mo. A^o. g fQuiz-
Compendf Series. Cloth, $1.00. Interleaved for the addition of notes, $1.25

HTJFELAND. Long Life. Art of Prolonging Life. By C. W. Hufeland.
Edited by Erasmus Wilson, m.d. i2mo. Cloth, $1.00

HUGHES. Compend of the Practice of Medicine. Fourth Edition. Revised and
Enlarged. By Daniel E. Hughes, m.d.. Demonstrator of Clinical Medicine at

Jefferson Medical College, Philadelphia. In two parts. Being Nos, 2 and j,
fQuiz- Compendf Series,

Part I.—Continued, Eruptive and Periodical Fevers, Diseases of the Stomach,
Intestines, Peritoneum, Biliary Passages, Liver, Kidneys, etc., and General
Diseases, etc.

Part II.—Diseases of the Respiratory System, Circulatory System and Ner-
vous System ; Diseases of the Blood, etc.

Price of each Part, in Cloth, $1.00 \ interleaved for the addition of Notes, ^1.25

Physicians' Edition.—In one volume, including the above two parts, a sec-

tion on Skin Diseases, and an index. Fourth revised, enlarged Edition,

4.62 pages. Full Morocco, Gilt Edge, $2,^0

HUMPHREY. A Manual for Nurses. Including general Anatomy and Physiology,
management of the sick room, etc. By Laurence Humphrey, m.a., m.b.,

M.R.C.S., Assistant Physician to, and Lecturer at, Addenbrook's Hospital, Cam-
bridge, England. i2mo. Illustrated. 242 pages. Cloth, $1.25

HUTCHINSON. The Nose and Throat. A Manual of the Diseases of the Nose
and Throat, including the Nose, Naso-Pharynx, Pharynx and Larynx. By
Procter S. Hutchinson, m.r.c.s., Asst. Surgeon to the London Hospital for

Diseases of the Throat. Illustrated by several Lithograph Plates and 40 other
plates, many of which have been made from original drawings. 1 2mo. Cloth, $1 .25

JAGOBSON. Operations of Surgery. By W. H. A. Jacobson, b.a. oxon.,
F.R.C.S., Eng. ; Ass't Surgeon, Guy's Hospital ; Surgeon at Royal Hospital for

Children and Women, etc. With over 200 lUust. Cloth, %^.oo ; Leather, ^6.00

JAWORSKI. Carlsbad Sprudel Salt. Its Action, Therapeutic Value and Use,
and its relation to the Carlsbad Thermal Water. By Dr. W. Jaworski, Univer-
sitats-Dozenten in Krakau, with a Dietary by the Translator, A. L. A. Toboldt,
M.D., Asst. Demonstrator of Pharmacy, University of Pennsylvania.

Octavo. Cloth, $2.00
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KIREES* Physiology. {Authorized Edition.) A Handbook of Physiology.

Twelfth London Edition, Revised and Enlarged. By W. Morrant Baker,
M.D., and Vincent Dormer Harris, m.d. 502 Illustrations. i2mo. 880 Pages.

Cloth, $4.00; Leather, ^5.00

LANDIS^ Gompend of Obstetrics ; especially adapted to the Use of Students and
Physicians. By Henry G. Landis, m.d., Professor of Obstetrics and Diseases
of Women, in Starling Medical College, Columbus, Ohio. Fourth Edition.
Enlarged. With Many Illustrations. No. ^ f Quiz- Compend? Series,

Cloth, ^i.oo; interleaved for the addition of Notes, $1.2$

LANDOIS. A Text-Book of Human Physiology ;
including Histology and Micro-

scopical Anatomy, with special reference to the requirements of Practical Medi-
cine. By Dr. L. Landois, Professor of Physiology and Director of the Physio-
logical Institute in the University of Greifswald. Third American, translated
from the Sixth German Edition, with additions, by Wm. Stirling, m.d., d.sc.,

Brackenbury Professor of Physiology and Histology in Owen's College, Man-
chester ; Examiner in Physiology in University of Oxford, England. With 692
Illustrations. 8vo. Cloth, ^6.50; Leather, ^7.50

LEBER AND ROTTENSTEIN'. Dental Caries and Its Causes. An Investigation

into the Influence of Fungi in the Destruction of the Teeth. By Drs. Leber
and Rottenstein. Illustrated. Paper, .75

LEE. The Microtomist's Vade Mecum. Second Edition. A Handbook of
Methods of Microscopical Anatomy. By Arthur Bolles Lee, Asst. in the Rus-
sian Laboratory of Zoology, at Villefranche-sur-Mer (Nice). 660 Formulae, etc.

Enlarged and Revised. Cloth, ^4.00

LEFFMANN'S Compend of Chemistry, Inorganic and Organic. Including Urine
Analysis. By Henry Leffmann, m.d.. Prof, of Chemistry and Metallurgy in

the Penna. College of Dental Surgery, and in the Wagner Free Institute of
Science, Philadelphia. No. 10 f Quiz- Compend f Series. Third Edition. Re-
written and Adapted for Students of Medicine and Dentistry. i2mo.

Cloth, $1.00. Interleaved for the addition of Notes, $1.25

LEFFMANN & BEAM. Examination of Water for Sanitary and Technical Pur-
poses. By Henry Leffmann, m.d., Professor of Chemistry and Metallurgy,

Penna. College of Dental Surgery, Hygienist and Food Inspector Penna. State

Board of Agriculture, etc.; and William Beam, a.m., formerly Chief Chemist
B. & O. R. R. Second Edition. Enlarged. Illustrated. i2mo. Cloth, $1.25

Progressive Exercises in Practical Chemistry. A Laboratory Handbook.
Illustrated. i2mo. Cloth, ^i.oo

LEGO- on the Urine. Practical Guide to the Examination of the Urine, for

Practitioner and Student. By J.Wickham Legg, m.d. Sixth Edition, Enlarged.
Illustrated. i2mo. Cloth, .75

LEWERS. On the Diseases of Women. Second Edition. With 146 Engravings.
Practical Series. See Page ig. i2mo. Cloth, ^2.50

LEWIS, (BEVAN). Mental Diseases. A text-book having special reference to the

Pathological aspects of Insanity. By Bevan Lewis, l.r.c.p., m.r.c.s.. Medi-
cal Director, West Riding Asylum, Wakefield, England. 18 Lithographic plates

and other Illustrations. 8vo. Cloth, $6.00

LIEBREICH'S Atlas of Ophthalmoscopy, composed of 12 Chromo-Lithographic

Plates (containing 59 Figures), with Text. Translated by H. R. Swanzy, m.d.

Third Edition. 4to.
,

Boards, $15.00

LINCOLN. School and Industrial Hygiene. By D. F. Lincoln, m.d. Cloth, .50

LIZAES> (JOHN). On Tobacco. The Use and Abuse of Tobacco. Cloth, .50

LONGLEY'S Pocket Medical Dictionary for Students and Physicians. Giving

the Correct Definition and Pronunciation of all Words and Terms in General
Use in Medicine and the Collateral Sciences, with an Appendix, containing

Poisons and their Antidotes, Abbreviations Used in Prescriptions, and a Metric

Scale of Doses. By Elias Longley. Cloth, jjji.oo; Tucks and Pocket, 55^1.25
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LXfCKES. Hospital Sisters and their Duties. By Eva C. E. Luckes, Matron to

the London Hospital ; Author of " Lectures on Nursing." i2mo. Cloth, $i.oo

MAG MUNN. Chemistry of Urine. Illustrated. Outlines of the Clinical

Chemistry of Unne. By C. A. Mac Munn, m.a., m.d., Dublin. Sixty-four Wood-
cuts and Plate of Spectra. Octavo. $3-Oo

MACNAMARA. On the Eye. A Manual of the Diseases of the Eye. By C.
Macnamara, m.d. Fifth Edition, Carefully Revised; with Additions and
Numerous Colored Plates, Diagrams of Eye, Wood-cuts, and Test Types.
Demi 8vo. Preparing;

MACALISTER'S Human Anatomy. 800 Illustrations. A New Text-book for

Students and Practitioners. Systematic and Topographical, including the
Embryology, Histology and Morphology of Man. With special reference to the
requirements of Practical Surgery and Medicine. By Alex. Macalister, m.d.,

F.R.S., Professor of Anatomy in the University of Cambridge, England ; Examiner
in Zoology and Comparative Anatomy, University of London ; formerly Professor
of Anatomy and Surgery, University of Dublin. With 8i6 Illustrations, 400 of
which are original. Octavo. Cloth, ^7.50; Leather, $8.50

MACDONAID'S Microscopical Examinations of Water, and Air. A Guide to the

Microscopical Examination of Drinking Water, with an Appendix on the Micro-
scopical Examination of Air. By J. D. Macdonald, m.d. With 25 Litho-
graphic Plates, Reference Tables, etc. Second Ed., Revised. 8vo. Cloth, ^2.75

MACKENZIE. The (Esophagus, Nose, Naso-Pharynx, etc. By Sir Morell
Mackenzie, m.d.. Senior Physician to the Hospital for Diseases of the Chest
and Throat, London. Illus. Being Vol. II of the First Edition of his Treatisfe

on the Throat and Nose. Complete in itself. Cloth, $3.00; Leather, $4.00
The Pharmacopoeia of the Hospital for Diseases of the Throat and Nose.

Fourth Edition, Enlarged, Containing 250 Formulae, with Directions for their

Preparation and Use. i6mo. C\o\h,$i.2^

MANN'S Manual of Psychological Medicine and Allied Nervous Diseases. Their
Diagnosis, Pathology, Prognosis and Treatment, including their Medico-Legal
Aspects ; with chapter on Expert Testimony, and an abstract of the laws relating

to the Insane in all the States of the Union. By Edward C. Mann, m.d.,
member of the New York County Medical Society. With Illustrations of Typical
Faces of the Insane, Handwriting of the Insane, and Micro-photographic Sec-
tions of the Brain and Spinal Cord. Octavo. Cloth, $5.00 ; Leather |6.oo

MAESHALL'S Physiological Diagrams, Life Size, Colored. Eleven Life-size

Diagrams (each 7 feet by 3 feet 7 inches). Designed for Demonstration before
the Class. By John Marshall, f.r.s., f.r.c.s., Professor of Anatomy to the
Royal Academy ; Professor of Surgery, University College, London, etc.

In Sheets Unmounted, net, $^0.00
Backed with Mushn and Mounted on Rollers, net, ^60.00

Ditto, Spring Rollers, in Handsome Walnut Wall Map Case (Send for

Special Circular), Net, $100.00
Single Plates, Sheets, net, $5.00; Mounted, $7.50; Explanatory Key, 50 cents.

No. I—The Skeleton and Ligaments. No. 2—The Muscles and Joints, with
Animal Mechanics. No. 3—The Viscera in Position. The Structure of the Lungs.
No. 4—The Heart and Principal Blood-vessels. No. 5—The Lymphatics or Absorb-
ents. No. 6—The Digestive Organs. No. 7—The Brain and Nerves. Nos. 8 and 9—
The Organs of the Senses. Nos. 10 and 11—The Microscopic Structure of the
Textures and Organs.

MARSHALL & SMITH. On the Urine. The Chemical Analysis of the Urine.
By John Marshall, m.d., and Prof. Edgar F. Smith, of the Chemical Labora-
tories, University of Pennsylvania. Phototype Plates. i2mo. Cloth, $1.00

MASON'S Compend of Electricity, and its Medical and Surgical Uses. By
Charles F. Mason, m.d.. Assistant Surgeon U. S. Army. With an Intro-

duction by Charles H. May, m.d., Instructor in the New York Polyclinic.

Numerous Illustrations. i2mo. Cloth, $1.00
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MAXWELL. Terminologia Medica Polyglotta. By Dr. Theodore Maxwell,
assisted by others in various countries. 8vo. Cloth, $4.00

The object of this work is to assist the medical men of any nationality in reading medical literature written
in a language not their own. Each term is usually given in seven languages, viz. : English, French, German,
Italian, Spanish, Russian and Latin.

MAYS' Therapeutic Forces ; or, The Action of Medicine in the Light of the Doc-
trine of Conservation of Force. By Thomas J. Mays, m.d. Cloth, $1.25

Theine in the Treatment of Neuralgia. Being a Contribution to the Thera-
peutics of Pain. i6mo. Yz bound, .50

MEDICAL Directory of Philadelphia and Camden, 1889. Containing lists of

Physicians of all Schools of Practice, Dentists, Veterinarians, Druggists and
Chemists, with information concerning Medical Societies, Colleges and Associa-
tions, Hospitals, Asylums, Charities, etc. Morocco, Gilt edges, $2.50

MEIGS. Milk Analysis and Infant Feeding. A Practical Treatise on the Ex-
amination of Human and Cows* Milk, Cream, Condensed Milk, etc., and
Directions as to the Diet of Young Infants. By Arthur V. Meigs, m.d.. Physi-
cian to the Pennsylvania Hospital, Philadelphia. i2mo. Cloth, $1.00

MEIGS and PEPPER on Children. A Practical Treatise on the Diseases of

Children. By J. Forsyth Meigs, m.d., Fellow of the College of Physicians of
Philadelphia, etc., etc., and William Pepper, m.d.. Professor of the Principles

and Practice of Medicine in the Medical Department, University of Pennsyl-
vania. Seventh Edition. Cloth, ^5.00 ; Leather, ^6.00

MERRELL'S Digest of Materia Medica. Forming a Complete Pharmacopoeia for

the use of Physicians, Pharmacists and Students. By Albert Merrell, m.d.
Octavo. Half dark Calf, "554.00

MEYER. Ophthalmology. A Manual of Diseases of the Eye, By Dr. Edouard
Meyer, Prof, a L'ficole de la Faculte de Medicine de Paris, Chev. of the Legion
of Honor, etc. Translated from the Third French Edition, with the assistance

of the author, by A. Freedland Fergus, m.b., Assistant Surgeon Glasgow
Eye Infirmary. With 270 Illustrations, and two Colored Plates prepared
under the direction of Dr. Richard Liebreich, m.r.cs.. Author of the " Atlas
of Ophthalmoscopy." 8vo. Cloth, $4.50 ; Leather, ^5.50

MILLER and LIZAR'S Alcohol and Tobacco. Alcohol. Its Place and Power.
By James Miller, f.r.c.s. ; and. Tobacco, Its Use and Abuse. By John Lizars,
m.d. The two essays in one volume. Cloth, $1.00; Separate, each .50

MILLS. Fnel and Its Applications. By E. J. Mills, d.sc, f.r.s., and E. J.

Rowan, c.e. (See Groves and Thorp Technology.) 8vo. Clo., ^7.50; Half Mor. ^9.00

MONEY. On Children. Treatment of Disease in Children, including the Outlines
of Diagnosis and the Chief Pathological Differences between Children and
Adults. By Angel Money, m.d., m.r.c.p., Asst. Physician to the Hospital for

Sick Children, Great Ormond St., and to the Victoria Park Chest Hospital, Lon-
don. Practical Series, See Page ig. i2mo. 560 pages. Cloth, $3.00

MORRIS. Compend of Gynaecology. By Henry Morris, m.d., Demonstrator of

Obstetrics, Jefferson Medical College, Phila., etc. With Forty-five illustrations.

Being ? Quiz- Compend? No. y. Cloth, $1.00; Interleaved for Notes, $1.25

MORTON on Refraction of the Eye. Its Diagnosis and the Correction of its Errors.

With Chapter on Keratoscopy, and Test Types. By A. Morton, m.b. Third
Edition, Revised and Enlarged. Cloth, $1.00

MOTJLLIN. Surgery. A Complete Text-book. By C. W. Mansell Moullin,
M.A., m.d. oxon., f.r.c.s., Surgeon and Lecturer on Physiology to the London
Hospital ; formerly Radcliffe Travelling Fellow and Fellow of Pembroke Col-
lege, Oxford. 497 Illustrations, 200 of which are original. Royal Octavo. 1190
pages. Cloth, $7.00 ; Leather, ^8.00

MURRELL. Massotherapeutics. Massage as a Mode of Treatment. By Wm.
Murrell, m.d., F.R.C.P., Lecturer on Pharmacology and Therapeutics at West-
minster Hospital. 5th Edition. Revised. i2mo. Cloth, $1.50
Chronic Bronchitis and its Treatment. {Authorized Edition.) A Clinical

Study. i2mo. 176 pages. Cloth, ^1.50
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MiJTER. Practical and Analytical Chemistry. By John Muter, f.r.s., f.c.s.,

etc. Third Edition. Revised and Illustrated. Cloth, $2.00

IfAPHEYS' Modern Therapeutics. New Revised Edition, Enlarged and Im-
proved. In Two Handsome Volumes. Edited by Allen J. Smith, m.d., Asst.

Demonstrator of Morbid Anatomy and Pathological Histology, Lecturer on
Urinology, University of Pennsylvania ; Physician in the Dispensary for Diseases
of Children, University Hospital, etc. ; and J. Aubrey Davis, m.d., Assistant
Demonstrator of Obstetrics, University of Pennsylvania. Nearly Ready,

Vol. I.—Medical Therapeutics. Therapeutics of Diseases of Children.

Vol. II.—Surgical Therapeutics. Therapeutics of Gynaecology and
Obstetrics.

NEW SYDENHAM SOCIETY Publications. Three to Six Volumes published
each year. List of Volumes upon application. Per annum, ^9.00

OBERSTEINER, The Anatomy of the Central Nervous Organs. A Guide to the

study of their structure in Health and Disease. By Professor H. Obersteiner,
of the University of Vienna. Translated, with annotations and additions, by
Alex. Hill, M.A., M.D., Master of Downing College, Cambridge. 198 Illustrations.

Sq. Octavo. Cloth, $6.00

OPHTHALMIC REVIEW. A Monthly Record of Ophthalmic Science. Published
in London. Sample Numbers, 2^ cents. Per annum, $3.00

OSGOOD. The Winter and Its Dangers. By Hamilton Osgood, m.d. Cloth, .50

OSLER. Cerebral Palsies of Children. A Clinical Study from the Infirmary for

Nervous Diseases, Philadelphia. By William Osler, m.d., f.r.c.p., London,
etc. 8vo. Cloth, ^2.00

OSTROM. Massage and the Original Swedish Movements. Their Application
to Various Diseases of the Body. A Manual for Students, Nurses and Physicians.
By Kurre W. Ostrom, from the Royal University of Upsala, Sweden; Instructor
in Massage and Swedish Movements in the Hospital of the University oi

Pennsylvania, and in the Philadelphia Polyclinic and College for Graduates in

Medicine, etc. Illustrated by Wood Engravings, drawn especially for this pur-
pose. i2mo. Cloth, .75

OVERMAN'S Practical Mineralogy, Assaying and Mining, with a Description of
the Useful Minerals, etc. By Frederick Overman, Mining Engineer. Elev-
enth Edition. i2mo. Cloth, $i.cx>

PACKARD'S Sea Air and Sea Bathing. By John H. Packard, one of the Phy-
sicians to the Pennsylvania Hospital, Philadelphia. Cloth, .50

PAGE. Railroad Injuries. With Special Reference to those of the Back and
Nervous System. By Herbert Page, m.a., m.c, cantab., f.r.c.s., Eng. Sur-
geon to St. Mary's Hospital, and Lecturer on Surgery at its Medical School.
Square Octavo. ^ Cloth, $2.25

Injuries of the Spine and Spinal Cord, without apparent Lesion and Nervous
Shock. In their Surgical and Medico-Legal Aspects. Third Edition,
Revised. Octavo. Preparing,

PARKES' Practical Hygiene. By Edward A. Parkes, m.d. The Seventh Re-
vised and Enlarged Edition. With Many Illustrations. 8vo. Cloth, $4.50

PARKES. Hygiene and Public Health. A Practical Manual. By Louis C.
Parkes, m.d., d.p.h. London Hospital; Assistant Professor of Hygiene and
PubHc Health, at University College, etc. i2mo. Second Edition. Cloth, $2.50

PARRISH'S Alcoholic Inebriety. From a Medical Standpoint, with Illustrative

Cases from the Clinical Records of the Author. By Joseph Parrish, m.d..
President of the Amer. Assoc, for Cure of Inebriates. Paper, .75 ; Cloth, ^1.25

PARVIN'S Winckel's Diseases of Women. (See Winckel, page 25.)

PARVIN. Lectures on Obstetric Nursing. Delivered at the Training School for

Nurses of the Philadelphia Hospital. By Theophilus Parvin, m.d.. Professor
of Obstetrics and Diseases of Women and Children, at Jefferson Medical College

;

Obstetrician to Philadelphia Hospital. i2mo. Cloth, .75
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PENNSYLVAWIA Hospital Reports. Edited by a Committee of the Hospital
Staff: J. M. DaCosta, m.d., and William Hunt. Containing Original Articles
by the Staff. With many other Illustrations. Paper, .75 ; Cloth, $1.25

PHYSICIAN'S VISITING LIST. Published Annually. Fortieth Year of its

Pubhcation.

KEGUIiAR EDITIOJS-.

Tucks, pocket and pencil, Gilt Edges, . . $1.00
" " . . 1.25
" " . . 1.50
'* " . . 2.00

For 25 ]

50

75
100

Patients weekly.

50
(( " 2 vols

100 (( " 2 vols

' Jan. to June
July to Dec.
Jan. to June
July to Dec.

2.50

3.00

INTERLEAVED EDITION.
For 25 Patients weekly, interleaved, tucks, pocket, etc., " *' . . 1.25

Perpetual Edition, without Dates and with Special Memorandum Pages.
For 25 Patients, interleaved, tucks, pocket and pencil, . . . . ^1.25

50 " '* '' i, ,i a .... 1.50

Monthly Edition, without Dates. Can be commenced at any time and used
until full. Requires only one writing of patient's name for the whole month.

Plain binding, without flap or Pencil, .75

Leather cover. Pocket and Pencil, j^i.oo

EXTRA Pencils will be sent, postpaid, for 25 cents per half dozen.

I®* This List combines the several essential qualities of strength, compactness,
durability and convenience. It is made in all sizes and styles to meet the wants of all

physicians. It is not an elaborate, complicated system of keeping accounts, but a
plain, simple record, that may be kept with the least expenditure of time and trouble

—

hence its popularity. A special circular, descriptive of contents and improvements,
will be sent upon appHcation.

PEKEIRA'S Prescription Book. Containing Lists of Terms, Phrases, Contrac-
tions and Abbreviations used in Prescriptions, Explanatory Notes, Grammatica
Construction of Prescriptions, Rules for the Pronunciation of Pharmaceutical
Terms. ByJoNATHANPEREiRA, m.d. Sixteenth Edition. Cloth, ^i.oo; Tucks $1.25

PIGGOTT Copper Mining and Copper Ore. i2mo. Cloth, $1.00

PORTER'S Surgeon's Pocket-Book. By Surgeon-Major J. H. Porter, late Pro-

fessor of Military Surgery in the Army Medical School, Netley, England. Revised,
and partly Rewritten. Third Edition. Small i2mo. Leather Covers, $2.25

POWER, HOLMES, ANSTIE and BARNES (Drs.). Reports on the Progress of
Medicine, Surgery, Physiology, Midwifery, Diseases of Women and Children,
Materia Medica, Medical Jurisprudence, Ophthalmology, etc. Reported for the
New Sydenham Society. 8vo. Paper, .75 ; Cloth, $1.25

POTTER. A Handbook of Materia Medica, Pharmacy and Therapeutics, in-

cluding the Action of Medicines, Special Therapeutics, Pharmacology, etc. In-

cluding over 600 Prescriptions and Formulae. By Samuel O. L. Potter, m.a.,

M.D., m.r.c.p. (Lond.), Professor of the Practice of Medicine, Cooper Medical Col-

lege, San Francisco ; late A. A. Surgeon U. S. Army. Second Edition, Revised and
Enlarged. 8vo. With Thumb Index in each copy. Cloth, ^{54.00; Leather, <j55.00

Speech and Its Defects. Considered Physiologically, Pathologically and
Remedially ; being the Lea Prize Thesis of Jefferson Medical College, 1882.

Revised and Corrected. i2mo. Cloth, $1.00



JHE PRACTICAL SIERIES.
THREE NEW VOLUMES.

PARKES. Hygiene and Public Health. A Practical Manual. By Louis C.

Parkes, M.D., D.P.H., London Hospital; Fellow of the Sanitary Institute;

Assistant Professor of Hygiene and Public Health, at University College, etc.

i2mo. Second Edition. Cloth, $2.50

LEWERS. On the Diseases of Women. A Practical Treatise. By Dr. A. H.
N. Lewers, Assistant Obstetric Physician to the London Hospital; and Phy-

sician to Out-patients, Queen Charlotte's Lying-in Hospital ; Examiner in Mid-

wifery and Diseases of Women to the Society of Apothecaries of London. With

146 Engravings. Second Edition, Revised. Cloth, ^2.50

BUXTOir On Anaesthetics. A Manual of their Uses and Administration. By
Dudley Wilmot Buxton, m.d., b.s., Ass't to Prof, of Med., and Administrator

of Anaesthetics, University College Hospital, London. Illustrated.

Second Edition in Press,

MONEY. On Children. Treatment of

Disease in Children, including the Out-

lines of Diagnosis and the Chief

Pathological Differences between Chil-

dren and Adults. By Angel Money,

M.D., M.R.C.P., Ass't Physician to the

Hospital for Sick Children, Great

Ormond St., and to the Victoria Park

Chest Hospital, London. i2mo. 560

pages. Cloth, $3.00

PRITCHARD. On the Ear. Handbook
of Diseases of the Ear. By Urban
Pritchard, M.D., F.R.C.S., Professor

of Aural Surgery, King's College,

London, Aural Surgeon to King's

College Hospital, Senior Surgeon to

the Royal Ear Hospital, etc. i2mo.

2d Edition, Illustrated. In Press.

BAREETT. Dental Surgery for Gen-

eral Practitioners and Students of

Medicine and Dentistry. Extraction

of Teeth, etc. By A. W. Barrett,
M.D. 2d Edition, Revised and En-

larged. 80 Illustrations. Cloth, $1.25

COLLIE On Fevers. A Practical Treat-

ise on Fevers, Their History, Etiology.

Diagnosis, Prognosis and Treatment.

By Alexander Collie, m.d., m.r.-

C.P., Lond. Medical Officer of the Ho-

merton, and of the London Fever Hos-

pitals. Colored Plates. Cloth, $2.50

RALFE. Diseases of the Kidney and

Urinary Derangements. By C. H.

Ralfe, M.D., F.R.C.P., Ass't Physician

to the London Hospital. Illustrated.

i2mo. Cloth, I2.75

REEVES. Bodily Deformities and

their Treatment. A Handbook of

Practical Orthopaedics. By H. A.

Reeves, m.d.. Senior Ass't Surgeon to

the London Hospital, Surgeon to the

Royal Orthopaedic Hospital. 228 Illus.

Cloth, ;^2.25

HIGGENS. Ophthalmic Practice. A
Manual for Students and Practitioners.

By Charles Higgins, f.r.c.p., Opthal-

mic Surgeon to Guy's Hospital. Illus-

trated. 274 pages. Cloth, $1.75

*^* The volumes of this series, written by well-known physicians and surgeons of large

private and hospital experience, embrace the various branches of medicine and surgery. They
are of a thoroughly practical character, calculated to meet the requirements of the practitioner,

and present the most recent methods and information in a compact shape and at a low price.

Bound Uniformly, in a Handsome and Distinctive Cloth Binding, and
mailed to any address, on receipt of the price.
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POTTER. Compend of Anatomy, including Visceral Anatomy. Formerly pub-

lished separately. Based upon Gray, Fifth Edition. Revised, and greatly

Enlarged. With i6 Lithographed Plates and 117 other Illustrations. Being No.
I f Quiz- Compend f Series, Cloth, $1.00; Interleaved for taking Notes, %\.2^

Compend of Materia Medica, Therapeutics and Prescription Writing,
arranged in accordance with the last Revision U. S. Pharmacopoeia, with

special reference to the Physiological Action of Drugs. Fifth Revised and
Improved Edition, with Index. Being No, 6 f Quiz- Compend? Series.

Cloth, ^i.oo. Interleaved for taking Notes, )j5i.25

PEITGHAED on the Ear. Handbook of Diseases of the Ear. By Urban
Pritchard, M.D., F.R.C.S., Professor of Aural Surgery, King's College, London,
Aural Surgeon to King's College Hospital, Senior Surgeon to the Royal Ear
Hospital, etc. 2d Ed. Illus. i2mo. Practical Series. See Page ig. In Press.

PHOGTEK'S Practical Pharmacy. Lectures on Practical Pharmacy. With 43
Engravings and 32 Lithographic Fac-simile Prescriptions. By Barnard S.

Procter. Second Edition. Cloth, ^.50

EALFE. Diseases of the Kidney and Urinary Derangements. By C. H. Ralfe.
Illustrated. i2mo. Practical Series, See Page ig. Cloth, $2.75

RAMSAY. A System of Inorganic Chemistry. By William Ramsay, ph.d.,

F.R.S., Professor of Chemistry in University College, London. Illustrated. 8vo.

Cloth, ^4.50

REESE'S Medical Jurisprudence and Toxicology. A Text-book for Medical and
Legal Practitioners and Students. By John J. Reese, m.d., Editor of Taylor's

Jurisprudence, Professor of the Principles and Practice of Medical Jurisprudence,

including Toxicology, in the University of Pennsylvania Medical Department.
Third Edition. Enlarged. Crown Octavo. 666 pages. Cloth, $3.00; Leather, ^3.50

REEVES. Bodily Deformities and their Treatment. A Handbook of Practical

Orthopaedics. By H. A. Reeves, m.d. Practical Series, See Page ig, Cl.,$2.25

RICHAEDSON. Long Life, and How to Reach It. By J. G. Richardson, Prof,

of Hygiene, University of Penna. Cloth, . 50

RICHARDSON'S Mechanical Dentistry. A Practical Treatise on Mechanical
Dentistry. By Joseph Richardson, d.d.s. Fifth Edition. Thoroughly Revised.

With 569 Illustrations. 8vo. Cloth, $4.50; Leather, ^5.50

RIGBY'S Obstetric Memoranda. 4th Ed. By Meadows. 32mo. Cloth, .50

RICHTER'S Inorganic Chemistry. A Text-book for Students. By Prof. Victor
VON RiCHTER, University of Breslau. Third American, from Fifth German
Edition. Authorized Translation by Edgar F. Smith, m.a., ph.d., Prof, of

Chemistry, University of Pennsylvania, Member of the Chemical Societies of

Berlin and Paris. 89 Illustrations and a Colored Plate. i2mo. Cloth, $2.00

Organic Chemistry. A Text-book for Students. Translated from the Fourth

German Ed., by Prof. Edgar F. Smith. Illus. New Edition, In Press.

ROBERTS. Practice of Medicine. The Theory and Practice of Medicine. By
Frederick Roberts, m.d.. Professor of Therapeutics at University College,

London. Eighth Edition, with Illustrations. 8vo. Cloth, $5.50; Leather, ^6.50

ROBINSON. Latin Grammar of Pharmacy and Medicine. By D. H. Robinson,

PH.D., Professor of Latin Language and Literature, University of Kansas, Law-
rence. With an Introduction by L. E. Sayre, ph.g.. Professor of Pharmacy in,

and Dean of the Dept. of Pharmacy, University of Kansas. 1 2mo. Cloth, $2.00
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SANDERSON'S Physiological Laboratory. A Handbook of the Physiological

Laboratory. Being Practical Exercises for Students in Physiology and Histology.

By J. BuRDON Sanderson, m.d., E. Klein, m.d., Michael Foster, m.d., f.r.s.,

and T. Lauder Brunton, m.d. With over 350 Illustrations and Appropriate
Letter-press Explanations and References. One Volume. Cloth, $5.00

SANSOM. On Chloroform. Its Action and Administration. By Arthur Ernest
Sansom, M.D. Illustrated. i2mo. Paper, .75 ; Cloth, $1.25

SCHNEE. Diabetes, its Cause and Permanent Cure. From the standpoint of ex-

perience and Scientific Investigation. By Emil Schnee, Consulting Physician
at Carlsbad. Translated from the German by R. L. Tafel, a.m., ph.d. Re-
vised and Enlarged by the author. Octavo. Cloth, |2.oo

SEWELL. Dental Surgery, including Special Anatomy and Surgery. By Henry
Sewell, M.R.C.S., L.D.S., President Odontological Society of Great Britain. 3d
Edition, greatly enlarged, with about 200 Illustrations. Cloth, $1.00

SMITH'S Wasting Diseases of Infants and Children. By Eustace Smith, m.d.,

F.R.C.P., Physician to the East London Children's Hospital. Fifth London
Edition, Enlarged. 8vo. Cloth, ^3.00

SMITH. Abdominal Surgery. Being a Systematic Description of all the Princi-

pal Operations. By J. Greig Smith, m.a., f.r.s.e., Surg, to British Royal In-

firmary. Illustrated. Third Edition. Cloth, $7.00

SMITH. Electro-Chemical Analysis. By Edgar F. Smith, Prof, of Analytical

Chemistry, University of Penna. 26 Illustrations. i2mo. Cloth, ^i.00

STAMMER. Chemical Problems, with Explanations and Answers. By Karl
Stammer. Translated from the 2d German Edition, by Prof. W. S. Hoskinson,
A.M., Wittenberg College, Springfield, Ohio. i2mo. Cloth. .75

STAEE. The Digestive Organs in Childhood. Second Edition. The Diseases

of the Digestive Organs in Infancy and Childhood. With Chapters on the

Investigation of Disease and the Management of Children. By Louis Starr,
M.D., late Clinical Prof, of Diseases of Children in the Hospital of the University

of Penn'a; Physician to the Children's Hospital, Phila. Second Edition.

Revised and Enlarged. Illustrated by two Colored Lithograph Plates and
numerous wood-engravings. Crown Octavo. Cloth, 1^2.25

The Hygiene of the Nursery, including the General Regimen and Feed
ing of Infants and Children, and the Domestic Management of the Ordinary

Emergencies of Early Life. Second Edition. Enlarged. 24 Illustrations.

i2mo. 280 pages, Cloth, $i,qo

See also Goodhart and Starr. Page 10,

STEWAET'S Compend of Pharmacy. Based upon " Remington's Text-Book of

Pharmacy." By F. E. Stewart, m.d., ph.g.. Quiz Master in Chem. and Theoreti-

cal Pharmacy, Phila. College of Pharmacy ; Demonstrator and Lect. in Pharma-
cology, Medico-Chirurgical College, and in Woman's Medical College. 3d. Ed.
With complete tables of Metric and English Systems of Weights and Measures
and an elaborate Index, fQuiz- Compend f Series, Cloth, $1.00

Interleaved for the addition of notes, $1.25
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STIRLING. Outlines of Practical Physiology. Including Chemical and Experi-

mental Physiology, with Special Reference to Practical Medicine. By W. Stir-
ling, M.D., Sc.D., Prof, of Phys., Owens College, Victoria University, Manchester.
Examiner in Honors School of Science, Oxford, England. 142 Illustrations.

309 pages. Cloth, $2.25

Outlines of Practical Histology. A Manual for Students. With 344 Illus-

trations. i2mo. Cloth, ^4.00

STOGKEN'S Dental Materia Medica. Dental Materia Medica and Therapeutics,
with Pharmacopoeia. By James Stocken, d.d.s. Third Edition. Cloth, ^2.50

STEAHAN. Extra-Uterine Pregnancy. The Diagnosis and Treatment of Extra-
Uterine Pregnancy. Being the Jenks Prize Essay of the College of Physicians
of Philadelphia. By John Strahan, m.d. (Univ. of Ireland), late Res. Surgeon
Belfast Union Infirmary and Fever Hospital. Octavo. Cloth, ;j5 1.50

SUTTON'S Volnmetric Analysis. A Systematic Handbook for the Quantitative

Estimation of Chemical Substances by Measure, Applied to Liquids, Solids and
Gases. By Francis Sutton, f.c.s. Sixth Edition, Revised and Enlarged,
with Illustrations. 8vo. Cloth, $5.00

SUTTON. Ligaments. Their Nature and Morphology. By John Bland Sutton,
F.R.C.S., Lecturer on Pathology, Royal College of Surgeons ; Assis. Surg, and
Dem. of Anatomy, Middlesex Hospital, London. Illustrated. i2mo. Cloth, $1.25

SWAIN. Surgical Emergencies, together with the Emergencies Attendant on
Parturition and the Treatment of Poisoning. A Manual for the Use of General
Practitioners. By W. F. Swain, f.r.c.s. Fourth Edition. Illustrated. ^1.50

SWANZY. Diseases of the Eye and their Treatment. A Handbook for Physi-

cians and Students. By Henry R. Swanzy, a.m., m.b., f.r.c.s.i., Surgeon to

the National Eye and Ear Infirmary ; Ophthalmic Surgeon to the Adelaide Hos-
pital, Dublin ; Examiner in Ophthalmic Surgery in the Royal University of

Ireland. Third Edition. Thoroughly Revised. 158 Illustrations. 508 pages.

i2mo. Cloth, ^3.00

SWAYNE'S Obstetric Aphorisms, for the Use of Students commencing Midwifery

Practice. By Joseph G. Swayne, m.d. Ninth Edition. lUus. Cloth, )j5 1.2

5

SYMONDS. Manual of Chemistry, for the special use of Medical Students. By
Brandreth Symonds, a.m., m.d., Asst. Physician Roosevelt Hospital, Out-
Patient Department ; Attending Physician Northwestern Dispensary, New York.
i2mo. Cloth, ^2.00; Interleaved for Notes, $240

TAFT'S Operative Dentistry. A Practical Treatise on Operative Dentistry. By
Jonathan Taft, d.d.s. Fourth Revised and Enlarged Edition. Over 100 Il-

lustrations. 8vo. Cloth, $4.25 ; Leather, $5.00

Index of Dental Periodical Literature. 8vo. Cloth, ^2.00

TALBOT. Irregularities of the Teeth, and Their Treatment. By Eugene S.

Talbot, m.d.. Professor of Dental Surgery Woman's Medical College, and
Lecturer on Dental Pathology in Rush Medical College, Chicago. Second Edi-
tion, Revised and Enlarged by about 100 pages. Octavo. 234 Illustrations.

(169 of which are original). 261 pages. Cloth, ^3.00

TANNEE'S Memoranda of Poisons and their Antidotes and Tests. By Thos.
Hawkes Tanner, m.d., f.r.c.p. Sixth American, from the Last London Edition.

Revised by Henry Leffmann, m.d.. Professor of Chemistry in Pennsylvania
College of Dental Surgery and in the Philadelphia Polyclinic. i2mo. Cloth, .75

TAYLOR. Practice of Medicine, A Manual. By Frederick Taylor, m.d..

Physician to, and Lecturer on Medicine at Guy's Hospital, London ; Physician to

Evelina Hospital for Sick Children, and Examiner in Materia Medica and Phar-
maceutical Chemistry, University of London. Cloth, ^4.00 ; Sheep, $5.00

TEMPERATUEE Charts for Recording Temperature, Respiration, Pulse, Day of

Disease, Date, Age, Sex, Occupation, Name, etc. Put up in pads ; each .50
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THOMPSON. Lithotomy and Lithotrity. Practical Lithotomy and Lithotrity ; or
an Inquiry into the best Modes of Removing Stone from the Bladder. By Sir
Henry Thompson, f.r.c.s., Emeritus Professor of Clinical Surgery in Univer-
sity College. Third Edition. With 87 Engravings. 8vo. Cloth, ^3.50

Urinary Organs. Diseases of the Urinary Organs. Containing 32 Lectures.
Eighth London Ed. Octavo. 470 pages. Cloth, $3.50

On the Prostate, Diseases of the Prostate. Their Pathology and Treatment.
Sixth London Edition. 8vo. Illustrated. Cloth, $2.00

Calculous Diseases. The Preventive Treatment of Calculous Disease, and
the Use of Solvent Remedies. Third Edition. i6mo. Cloth, $1.00

Surgery of the Urinary Organs. Some Important Points connected with the

Surgery of the Urinary Organs. Illus. Paper, .75 ; Cloth, ^1.25

THOBBURN. Surgery of the Spinal Cord. A Contribution to the study of. By
William Thorburn, b.s., b.Sc, m.d., Lond., f.r.c.s., Eng. With Illustrations.

Octavo. Cloth, $4-50

THORNTON. The Surgery of the Kidney. By John Knowsley Thornton,
M.B. Edin. With 19 Illustrations. Cloth, $1.75

TIDY. Modern Chemistry, Inorganic and Organic. A Handbook for the Use of
Students. By Chas. Meymott Tidy, f.r.c. Prof, of Chemistry and Medical
Jurisprudence and Public Health at London Hospital ; Medical Officer of Health
and Public Analyst of the City of London. 8vo. 2d Edition. Cloth, ^5.50

TILT'S Change of Life in Women, in Health and Disease. A Practical Treatise
on the Diseases incidental to Women at the Decline of Life. By Edward John
Tilt, m.d. Fourth London Edition. 8vo. Paper cover, .75 ; Cloth, $1.25

TOMES' Dental Anatomy. A Manual of Dental Anatomy, Human and Compara-
tive. By C. S. Tomes, d.d.s. 212 Illustrations. 3d Ed. i2mo. Cloth, $4.00

Dental Surgery. A System of Dental Surgery. By John Tomes, f.r.s.

Third Edition, Revised and Enlarged. By C. S. Tomes, d.d.s. With
292 Illustrations. i2mo. 772 pages. Cloth, $5.00

TRANSACTIONS of the College of Physicians of Philadelphia. Third Series.

Vols. I, II, III. IV, V, Cloth, each, $2.50. VI, VII, Cloth, each, $3.50.
Vol. VIII, 1886, Cloth, «j53.75. Vol. IX, Cloth, $2.50.

TRANSACTIONS American Surgical Association. Illustrated. Royal Svo.
Price of Vol. I, II, III, IV, V, each. Cloth, $3.00. Vol. VI, Cloth, $4.50. Vol.
VII, VIII, each, Cloth, $3.00.

TRANSACTIONS of the Association of American Physicians. Vols. I and II,

Cloth, ^2.50 each ; Vol. Ill, Cloth, I3.50. Vol. IV, Cloth, $3.00. Vol. V, Cloth, $2.50

TREVES. German-English Medical Dictionary. By Frederick Treves, f.r.c.s.,

assisted by Dr. Hugo Lang, b.a., (Munich). i2mo. yi Russian, $3.75

TRIMBLE. Practical and Analytical Chemistry. Being a complete course in
Chemical Analysis. By Henry Trimble, ph.g.. Professor of Analytical Chem-
istry in the Philadelphia College of Pharmacy. Third Edition. Enlarged.
Illustrated. Svo. Cloth, $1.50

TTJRNBTJLL'S Artificial Anaesthesia. The Advantages and Accidents of Artifi-

cial Anaesthesia ; Its Employment in the Treatment of Disease ; Modes of Ad-
ministration ; Considering their Relative Risks ; Tests of Purity ; Treatment of
Asphyxia ; Spasms of the Glottis ; Syncope, etc. By Laurence Turnbull, m.d.,
PH. G., Aural Surgeon to Jefferson College Hospital, etc. Third Edition, Re-
vised and Enlarged. 40 Illustrations. i2mo. Cloth, $3.00

TUSON. Veterinary Pharmacopoeia. Including the Outlines of Materia Medica
and Therapeutics. For the Use of Students and Practitioners of Veterinary
Medicine. By Richard V. Tuson, f.c.s. Third Edition. i2mo. Cloth, $2.50
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TYSON. Blight's Disease and Diabetes. With Especial Reference to Pathology
and Therapeutics. By James Tyson, m.d., Professor of Clinical Medicine in

the University of Pennsylvania. Including a Section on Retinitis in Bright's
Disease. By Wm. F. Norris, m.d., Clin. Prof, of Ophthalmology, in Univ. of
Penna. With Colored Plates and many Wood Engravings. 8vo. Cloth, ^3.50

Guide to the Examination of Urine. Seventh Edition. For the Use of
Physicians and Students. With Colored Plates and Numerous Illustrations

Engraved on Wood. Seventh Edition. Revised. i2mo. 255 pages. Cloth, ^1.50

Cell Doctrine^ Its History and Present State. With a Copious Bibliography
of the subject Illustrated. Second Edition. 8vo. Cloth, $2.00

VALENTIN'S Qualitative Analysis. A Course of Qualitative Chemical Analysis.

By Wm. G. Valentin, f.c.s. Seventh Edition. Illustrated. Octavo. Cloth, $3.00

VAN HAELIN6EN on Skin Diseases. A Practical Manual of Diagnosis and
Treatment. By Arthur Van Harlingen, m.d.. Professor of Diseases of the
Skin in the Philadelphia Polyclinic ; Clinical Lecturer on Dermatology at Jef-

ferson Medical College. Second Edition. Revised and Enlarged. With Formulae.
Eight Colored and other full page plates, and New Illustrations. Cloth, $2.50

VAN NUYS on The Urine. Chemical Analysis of Healthy and Diseased Urine,
Qualitative and Quantitative. By T. C. Van Nuys, Professor of Chemistry
Indiana University. 39 Illustrations. Octavo. Cloth, ^2.00

VIRCHOWS Post-mortem Examinations. A Description and Explanation of the
Method of Performing them in the Dead House of the BerUn Charite Hospital,

with especial reference to Medico-legal Practice. By Prof. Virchow. Trans-
lated by Dr. T. P. Smith. Third Edition, with Additions. Cloth, ^i.oo

Gellnlar Patholoffy, as based upon Physiological and Pathological Histology.
20 Lectures delivered at the Pathological Institute of Berlin. Translated
from the 2d Ed. by F. Chance, m.d. 134 Illus. 8th Am. Ed. Cloth, $4.00

WALSHAM. Manual of Practical Surgery. For Students and Physicians. By
Wm. J. Walsham, m.d., f.r.c.s., Asst. Surg, to, and Dem. of Practical Surg, in,

St. Bartholomew's Hospital, Surg, to Metropolitan Free Hospital, London. With
236 Engravings. A^ew Series ofManuals. Cloth, $3.00 ; Leather, ^3.50

WAEING. Practical Therapeutics. A Manual for Physicians and Students. By
Edward J. Waring, m.d. Fourth Edition. Revised, Rewritten and Rearranged
by Dudley W. Buxton, m.d., Assistant to the Professor of Medicine, University
College, London. Crown Octavo. Cloth, $3.00; Leather, ^3.50

WARREN. Compend Dental Pathology and Dental Medicine. Containing all

the most noteworthy points of interest to the Dental student. By Geo. W.
Warren, d.d.s., Clinical Chief, Penn'a College of Dental Surgery, Phiia. Illus.

Being No. ij f Quiz- Compend f Series. i2mo. Cloth, |i.oo
Interleaved for the addition of notes, $1.25

WATSON on Amputations of the Extremities and Their Complications. By
B. A. Watson, a.m., m.d., Surgeon to the Jersey City Charity Hospital and to

Christ's Hospital, Jersey City, N. J. ; Member of the American Surgical Associ-
ation. 250 Wood Engravings and two Full-page Colored Plates. Cloth, $5.50

Concussions. An Experimental Study of Lesions arising from Severe Con-
cussions. 8vo. Paper cover, $1.00

WATTS* Inorganic Chemistry. A Manual of Chemistry, Physical and Inorganic.

(Being the 14th Edition of Fowne's Physical and Inorganic Chemistry.)
By Henry Watts, b.a., f.r.s.. Editor of the Journal of the Chemical Society

;

Author of "A Dictionary of Chemistry," etc. With Colored Plate of Spectra
and other Illustrations. i2mo. 59$ pages. Cloth, $2.25

Org^anic Chemistry. Second Edition. By Wm. A. Tilden, d.sc, f.r.s.

(Being the 13th Edition of Fowne's Organic Chemistry.) Illustrated.

i2mo. Cloth, $2.25
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WHITE. The Mouth and Teeth. By J. W. White, m.d., d.d.s. Editor of the
Dental Cosmos. Illustrated. Cloth, .50

WILLIAMS. Pulmonary Consumption. Its Etiology, Pathology and Treatment,
with an Analysis of 1000 Cases to Exemplify its Duration and Modes of Arrest.

By C. J. B. Williams, m.d. Second Edition. Enlarged and Rewritten. By C
Theodore Williams, m.d. With Illustrations. Octavo. Cloth, $5.00

WILSON'S Text-Book of Domestic Hygiene and Sanitary Information. A Guide
to Personal and Domestic Hygiene. By George Wilson, m.d.. Medical Officer

of Health. Edited by Jos. G. Richardson, m.d., Professor of Hygiene at the

University of Pennsylvania. Cloth, "^1.00

WILSON. Handhook of Hygiene and Sanitary Science. With Illustrations. Seventh
Edition, Revised and Enlarged. 8vo. In Press.

WILSON. The Summer and Its Diseases. By James C.Wilson, m.d. Cloth, .50

WINCKEL. Diseases of Women. Second Edition. Including the Dis-

eases of the Bladder and Urethra. By Dr. F. Winckel, Professor of
Gynaecology, and Director of the Royal University Clinic for Women, in Munich.
Translated by special authority of Author and Publisher, under the supervision
of, and with an Introduction by, Theophilus Parvin, m.d.. Professor of
Obstetrics and Diseases of Women and Children in Jefferson Medical Col-

lege, Philadelphia. With 1 50 Engravings on Wood, most of which are original

2d Edition, Revised and Enlarged. Cloth, $3.00; Leather, $3.50

Text-Book of Obstetrics ; Including the Pathology and Therapeutics of the
Puerperal State. Authorized Translation by J. Clifton Edgar, a.m., m.d.)

Adjunct Professor to the Chair of Obstetrics, Medical Department, University,

City of New York. With nearly 200 Handsome lUus., the majority of which
are original with this work. Octavo. Cloth, $6.00; Leather, $7.00

WOAKES. Post-Nasal Catarrh and Diseases of the Nose, causing Deafness. By
Edward Woakes, m.d., Senior Aural Surgeon to the London Hospital for

Diseases of the Throat and Chest. 26 Illustrations. Cloth, $1.50

WOLFF. Manual of Applied Medical Chemistry for Students and Practitioners of

Medicine. By Lawrence Wolff, m.d., Demonstrator of Chemistry in Jeffer-

son Medical College, Philadelphia. Cloth, $1.00

WOOD. Brain Work and Overwork. By Prof. H. C. Wood, CHnical Professor

of Nervous Diseases, University of Pennsylvania. i2mo. Cloth, .50

WOODY. Essentials of Chemistry and Urinalysis. By Sam E. Woody, a.m.,

M.D., Professor of Chemistry and Public Hygiene, and Clinical Lecturer on
Diseases of Children, in the Kentucky School of Medicine. Third Edition.

Illustrated. i2mo. Cloth, $1.25

WYNTER and WETHERED. Clinical and Practical Pathology. A Manual
of Clinical and Practical Pathology. By W. Essex Wynter, m.d.. Medical Reg-
istrar and late Dem. of Anat. and Chem. at the Middlesex Hospital, and
Frank J. Wethered, m.d., Asst. Phys. to the City of London Hospital for Dis.

of the Chest. 4 Colored Plates and 67 other Illustrations. 8vo. Cloth, ^4.00

WYTHE. Dose and Symptom Book. The Physician's Pocket Dose and Symptom
Book. Containing the Doses and Uses of all the Principal Articles of the
Materia Medica, and Officinal Preparations. By Joseph H. Wythe, a.m., m.d.
17th Edition, Revised and Rewritten.

Cloth, $1.00; Leather, with Tucks and Pocket, $1.25

YEO'S Manual of Physiology. Fifth Edition. A Text-book for Students of

Medicine. By Gerald F. Yeo., m.d. f.r.c.s., Professor of Physiology in King's
College, London. Fifth Edition ; revised and enlarged by the author. With
321 Wood Engravings and a Glossary. Crown Octavo. Being No, 4, New
Series of Manuals, Cloth, $3.00; Leather, $3.50.



I

New Series of Manuals.
FOR MEDICAL STUDENTS AND PHYSICIANS.

Demi-Octavo. Price of each book, Cloth, $3.00; Leather, $3.60.

The object held in view in the preparation of this Series was to make books that should be concise and

practical, not burdened by useless theories and discussions, but containing all that is needed or necessary for

the student and practitioner. No pains have been spared to bring them up to the times, and the very low

price at which they have been published is an additional point in their favor. Full circular, descriptive of

the Series, will be sent upon application.

WALSHAM'S PRACTICAL SURGERY. A Manual for Students and Physicians. By Wm.
J.

Walsham, M.D., Asst. Surgeon to, and Demonstrator of Surgery in, St. Bartholomew's Hospital; Sur-

geon to Metropolitan Free Hospital, London, etc. 236 lUust. 656 pp.
Cloth, ^3.00 ; Leather, ^^3.50

•• While evidently intenaea to oe a icxi-dook lor stuucms, aiiu mcicjuic smaii m ^.^^ ^i.^ ^^...y^^^^y „y.vv-.., .^ w>-,v,.w.v-

i full enough for the use of those practitioners who desire a short account of the various surgical principles and operation?

olved in the treatment of the ordinary run of surgical cases. The author seems to be a conservative and judicious surgeon

'^
While'^evidentiy intended to be a text-book for students, and therefore small in size and compactly written, is neverthe-

less full e
- - ' ^ ' ... _ L. J -1 .. „ * « ^ c r.^

involved i

PARvTn'S-WINCKEL'S diseases of women. Second Edition. A Treatise on the Dis-

eases of Women. Including the Diseases of the Bladder and Urethra. By Dr. F. Winckel, Professor

of Gynsecology and Director of the Royal University Clinic for Women, in Munich. Revised and Edited

by Theophilus Parvin, m.d., Professor of Obstetrics and Diseases of Women and Children in Jeffer-

son Medical College. Illustrated by 150 fine Engravings on Wood, most of which are new. 760 pp.
Cloth, ^3.00; Leather, ;^3.5o

GALABIN'S midwifery, a Manual of Widwifery. By Alfred Lewis Galabin, m.a., m.d.,

Obstetric Physician and Lecturer on Midwifery and the Diseases of Women at Guy's Hospital, London;

Examiner in Midwifery to the Conjoint Examining Board of England. 227 Illustrations. 753 pages.

Cloth, ^3.00; Leather, ^3.50

From The Archives of Gyncecology, New York.
^ ^. . y c . ^^,,„oi" The illustrations are mostly new and well executed, and we heartily commend this book as far superior to any manual

upon this subject."

YEO'S manual of physiology. Fifth Edition. A New Text book for Students. By

Gerald F. Yeo, m.d., f.r.c.s., Professor of Physiology in King's College, London. 321 Illustra-

tions and a Glossary. 758 pages. Cloth, ^3.00 ; Leather, ^3.50

FromProf. Lewis A Stimson,M.D.,3T East 33d Street, New York.
. . ,u :

" The brief examination I have given it was so favorable that I placed it in the list of text-books recommended in the cir-

cular of the University Medical College."

GOODHART AND STARR, DISEASES OF CHILDREN. Second Edition. By J. F. Goodhart,

M D Physician to the Evelina Hospital for Children ; Assistant Physician to Guy's Hospiial, London.

Second American from third English Edition. Revised and Edited by Louis Starr, m.d., Chmcal

Professor of Diseases of Children in the Hospital of the University of Pennsylvania, and Physician to the

Children's Hospital, Phila. With many new Prescriptions and Directions for making Artificial Human

Milk, for the Artificial Digestion of Milk, etc. 760 pages. Cloth, ^3.00; Leather, ^3.50

^'^'^^^tif^ifof'^s^^fmfn^sS^hlnight be said ot some books, that they are ' bom to greatness.' This new volume has

wc believe, a mission, particularly in the hands of the young members of the profession In these days of prolixity m meUicai

literature, it is refreshing to meet with an author who knows both what to say and when he has said 't.

t^. ^^^
WARING'S PRACTICAL THERAPEUTICS. Fourth Edition. A Manual of Practical Theraj.

peutics considered with reference to Articles of the Materia Medica. Containing, also, an Index of

Diseases, with a list of Medicines applicable as Remedies, and a full Index of the Medicmes and

Preparations noticed in the work. By Edward John Waring, m.d., f.r.c.p., f.l s., etc. 4tti

Edition. Rewritten and Revised. Edited by Dudley W. Buxton, m.d., Asst. to the Prof, of Medicine

at University College Hospital; Member of the Royal College of Physicians of London. 666 pages.
"^

Cloth, ^3.00; Leather, ^3.50

From The Kansas City Medical Record. ^. ,. . t. a .^^.,^a\v" As a work of reference it excels, on account of the several complete indexes added to this edition. It was aeseryeuiy

popular in former editions, and will be more so in the one before us, on account of the careful arrangement of the subjects.

REESE'S MEDICAL JURISPRUDENCE AND TOXICOLOGY. Third Edition. By John

J. Reese, m.d., Professor of Medical Jurisprudence and Toxicology in the University of Pennsylvania;

late President of the Medical Jurisprudence Society of Philadelphia; Physician to St. Joseph's Hospital;

Member of the College of Physicians of Phila.; Corresponding Member of the New York Medico-Legal

Society, etc. Third Edition. Revised and Enlarged. 666 pages. Cloth, ^3.00 ;
Leather, ^3.50

Fnmt The American Journal of Medical Sciences.—*' This admirable text-book."

From Cincinnati Lancet and Clinic

.

^ ,. . , . .. 1 u u • *i,^ v,onH<
•* We lay this volume aside, after a careful perusal of its pages, with the profound impression that it should be m the nana

ofevery doctor and lawyer. It fully meets the wants of all students. . . . He has succeeded in admirably condensing inio

a handy volume all the essential points."

THE MOST PRACTICAL SERIES OF TEXT-BOOKS.



PHYSIOLOGY.

Landois. A Text-Book of Human Physiology. Third

Edition. 692 Illustrations. 1889.

INCLUDING HISTOLOGY AND MICROSCOPICAL ANATOMY,

with special reference to the requirements of Practi-

cal Medicine. By Dr. L. Landois, Professor of

Physiology and Director of the Physiological Insti-

tute in the University of Greifswald. Third Ameri-

can, translated from the Sixth German Edition, with

additions, by Wm. Stirling, m.d., d.Sc, Bracken-

bury Professor of Physiology and Histology in Owens

College, Manchester; Examiner in Physiology in

University of Oxford. With 692 Illustrations. En-

larged, Revised and Improved. Royal Octavo.

One Volume. Cloth, $6.50; Leather, ^7.50

%^ The practical value of this book to the physician

can scarcely be over-estimated. It is not a text-book as

the term is generally understood, but a treatise on Phy-

siology in its relations to practical medicine, and in-

cludes much clinical information.

" It is the most complete and satisfactory text-book on physiology

extant The translator and publisher have each done somethmg to

increase the value of the volume. Dr. Stirling has added numerous

useful annotations and a large number of new plates . . .
We

wish that every medical student and physician could be dniled on

sPBcxMEK o. X..VSXK.XXOKS. thcse volumcs."- r^. JV. K Medical Record,

Yeo's Manual of Physiology. Fifth Edition. 1891-

A TEXT-BOOK FOR STUDENTS OF MEDICINE. By "™^

Gerald F. Yeo, m.d., f.r.c.s., Professor of

Physiology in King's College, London, Fifth

Edition. With New Illustrations. 321 Wood

Engravings and a Glossary. Crown Octavo.

Being No, 4, New Series of Manuals,

Cloth, J3.00; Leather, $3.50

*a,* This volume was specially prepared to furnish

a new text-book of Physiology, elementary so far as C
to avoid theories which have not borne the test of

time and such details of methods as are unnecessary

for students. While endeavoring to save the student

from doubtful and erroneous doctrines, great care has

been taken not to omit any important facts that are

necessary to an acquirement of a clear idea of the

principles of Physiology. Sudh subjects as are useful

in the practice of medicine and surgery are treated

more fully than those which are essential only to an

abstract physiological knowledge. A book in every

way suited for student's use.

« Dr. Yeo's manual has reached the position of being, we

believe, the best by far of the smaller text-books on Physiology.

— Therapeutic Gazette.
SPECIMEN OF ILLUSTRATIONS.



BRACTICE OF MEDICINE.

Taylor. Practice of Medicine. 1890.

A MANUAL OF THE PRACTICE OF MEDICINE. By FREDERICK TaYLOR, M. D., Physician

to, and Lecturer on Medicine at, Guy's Hospital, London ; Physician to the Evelina

Hospital for Sick Children ; Examiner in Materia Medica and Pharmaceutical Chem-

istry, at the University of London. Cloth, ;j4oo; Leather, J5.00

** By consulting the most recent works, especially those of Fagge, Striimpell, Payne,

Ziegler, Gowers, M. Mackenzie, Douglas Powell, Ralfe, H. Morris and Crocker, to

whom I must express my indebtedness, I have sought to bring this book fully up to the

modern state of knowledge. I have not, however, devoted much space to the discussion

of theories, finding that the facts of medicine are amply sufficient to fill, and more than

fill, a volume such as this, and being convinced that these facts require to be seized and
held fast by the beginners in medicine, not only for the sake of diagnosis and treatment,

but also for the right estimation of the various theories which are advanced. With a
brief statement, therefore, of such views I have in most cases been content.'*

" It is an entirely original work, by one accustomed to teach his subject both didactically and clinically,

who knows and understands how to present to the reader both the essential elements and the endless details^

of the science and art of medicine. How well Dr. Frederick Taylor has performed his task, may be learned

almost ad aperturam. . . . The author has taken great pains to embody in this work the latest advances

in our knowledge of the nature and treatment of disease. We find, for example, accounts of actinomycosis

and the use of suspension, and even of the epidemic of Russian influenza which swept over Europe last

winter.
** We have noted with particular care, and we will say with particular approval, the extremely sensible

remarks which Dr. Taylor has given us under the head of treatment. In some respects the sections on treat-

ment must have been the most difficult part to write of a short treatise on the practice of medicine. Manifestly

the first and the chief end to be attained, is the inculcation of sound therapeutical principles. But in the

second place, the students and young practitioner must have something concrete supplied to them, in the

shape of details to which they can refer, when they are either following the practice of their teachers or find

themselves face to face with patients of their own. Dr. Taylor has succeeded admirably in fulfilling both

these indications, if we may borrow what is itself a therapeutical phrase."

—

The Fraciitionery London, Sep-

tember, 1890.
" Sedatives, Dr. Taylor further says, in speaking of capillary bronchitis, must be given with the greatest

caution, or entirely avoided, for the reasons given. In referring to the treatment of chronic bronchitis the

author recommends, among other good agents, turpentine, copaiba, and the more modem drug—terebene.

This will, on examination, be found to abound in very many such practical observations, making the manual

of great service to the physician."

—

Medical Bulletin y Philadelphia, January, 189 1.

" Dr. Taylor has given us a very valuable work. We are pleased to miss the long and interminable

dissertations on etiology and pathological anatomy, these subjects being clearly and briefly stated. On the

other hand, the pages of the book are mostly taken up with the subjects of symptoms, diagnosis, prognosis and

treatment, all of the utmost importance in actual practice. The work is up to date in all essential particulars of

medical advance. This is one of the books to buy for this season."

—

Medical World, Phila., December, 1890.

" We have already spoken in warm praise of the book, and have only to add that it is just the one to put

in the hands of a student who wishes to read up a subject while he is listening to lectures on practice ;
it is

full enough to be clear, without being full enough to confuse."

—

Medical and Surgical Reporter, Philadel-

phia, January, 1 891.
" The book is just such a one as may lead the student to regard the mastery of medical science as an easy

task, the subtle and obscure points having been placed in the background. It seems to us that in this the author

has acted well. We know of no work that, while being satisfactorily full, addresses itself more readily to the

understanding than does this. When this is mastered, the student will feel encouraged for greater tasks,

instead of being disheartened and having his ardor disappointed at the very threshold of his studies."

—

Amencan Practitioner and News
^ January 3d, 1891.

" So far as we are informed, this is the first instance in which Dr. Taylor has come before the Medical

World as an author. His reputation as a teacher and practitioner has, for some time, been an enviable and

extensive one. Many candidates for degrees, and many now in the ranks of the profession, can testify to his

knowledge of medicine and his efficiency in his practice. His literary efiort now just being presented deserves

respect and fan: examination on account of the author's record and position, irrespective of its intrinsic worth.

But the book, we are convinced, has merits that will gain for it recognition, even if its author were unknown

or nameless. It is a handbook on the practice of medicine, fix>m which theory and superfluity have been

eliminated, and facts of practical utility alone recognized."

—

Pacific Medical Jow^aly San Francisco, Feb-

ruary, 2d, 1891.
" On the whole, we think it would be difficult to find another work on the same subject, which contained

in a similar space so much information. Dr. Taylor's style of writing, too, is clear and readable, and we feel

sore that his lxx)k will be widely read and appreciated."

—

The Dublin Journal ofMedical Science,



NEW AND REVISED EDITIONS.

? QUIZ-COMPENDS. ?
A SERIES OF PRACTICAL MANUALS FOR THE PHYSICIAN AND STUDENT.

Compiled in accordance with the latest teachings of prominent lecturers

and the most popular Text-books.

Bound in Cloth, each $i.oo. Interleaved, for the Addition of Notes, $1.25.

They form a most complete, practical and exhaustive set of manuals, containing information nowhere else

collected in such a practical shape. Thoroughly up to the times in every respect, containing many new pre-

scriptions and formulae, and over 300 illustrations, many of which have been drawn and engraved specially lor

this series. The authors have had large experience as quiz-masters and attaches of colleges, with exceptional

opportunities for noting the most recent advances and methods. The arrangement of the subjects, illustrations,

types, etc., are all of the most approved form. They are constantly being revised, so as to include the latest

and best teachings, and can be used by students of any college of medicine, dentistry and pharmacy.

No. I. Human Anatomy. Fifth Edition (1891), including Visceral Anatomy, formerly pub-
lished separately. 16 Lithograph Plates, Tables, and Z17 Illustrations. By Samuel O. L.

Potter, m.a., m.d., late A. A. Surgeon, U. S. Army. Professor of Ptactice, Cooper Med. College,

San Francisco.

Nos. 2 and 3. Practice of Medicine. Fourth Edition, Enlarged (1890). By Daniel E. Hughes,
M.D., late Demonstrator of Clinical Medicine in Jefferson Med. College, Phila. ; Physician -in Chief, Phila-

delphia Hospital. In two parts.

Part I.—Continued, Eruptive and Periodical Fevers, Diseases of the Stomach, Intestines, Peritoneum, Biliary Passages,
Liver, Kidneys, etc. (inchiding Tests for Urine), General Diseases, etc.

Part II. —Diseases of the Respiratory System (including Physical Diagnosis), Circulatory System and Nervous System;
Diseases of the Blood, etc.

*** These little books can be regarded as a full set of notes upon the Practice of Medicine, containing the Synonyms,
Definitions, Causes, Symptoms, Prognosis, Diagnosis, Treatment, etc., of each disease, and including a number of prescrip-
tions hitherto unpublished.

No. 4. Physiology, including Embryology. Sixth Edition (1891). By Albert P. Brubaker, m.d.,

Prof, of Physiology, Penn'a College of Dental Surgery; Demonstrator of Physiology in Jefferson Med.
College, Phila. Revised, Enlarged and Illustrated. In Press,

No. 5. Obstetrics. Illustrated. Fourth Edition (1889). For Physicians and Students. By Henry
G. Landis, m.d., Prof, of Obstetrics and Diseases of Women, in Starling Medical College, Columbus.
Revised Edition. New Illustrations.

No. 6. Materia Medica, Therapeutics and Prescription Writing. Fifth Revised Edition (1891).
With especial Reference to the Physiological Action of Drugs, and a complete article on Prescription

Writing. Based on the Last Revision (Sixth) of the U. S. Pharmacopoeia, and including many unofficinal

remedies. By Samuel O. L. Potter, m.a., m.d., late A. A. Surg. U. S. Army; Prof, of Practice,

Cooper Med. College, San Francisco. 5th Edition. Improved and Enlarged.

No. 7. Gynaecology, (1891.) A Compend of Diseases of Women. By Henry MoRRis, M.D., Demon-
strator of Obstetrics, Jefferson Medical College, Philadelphia. Many Illustrations.

No. 8. Diseases of the Eye and Refraction. Second Edition (r888). Including Treatment and
Surgery. By L. Webster Fox, m.d.. Chief Clinical Assistant Opthalmological Dept., Jefferson Medical
College, etc., and Geo. M. Gould, m d. 71 Illustrations, 39 Formulae.

No. 9. Surgery, Minor Surgery and Bandaging. Illustrated. Fourth Edition (1890). Including

Fractures, Wounds, Dislocations, Sprains, Amputations and other operations; Inflammation, Suppuration,

Ulcers, Syphilis, Tumors, Shock, etc. Diseases of the Spine, Ear, Bladder, Testicles, Anus, and other

Surgical Diseases. By Orville Horwitz, a.m., m.d., Demonstrator of Surgery, Jefferson Medical
College. 84 Formulae and 136 Illustrations.

No. 10. Medical Chemistry. Third Edition (1890). Inorganic and Organic, including Urine Analysis.

For Medical and Dental Students. By Henry Leffmann, m.d.. Prof, of Chemistry in Penn'a College

of Dental Surgery, Phila. Third Edition. Revised and Enlarged.

No. II. Pharmacy. Third Edition (1890). Based upon " Remington's Text-Book of Pharmacy." By
F. E. Stewart, m.d., ph.g.. Professor of Pharmacy, Powers College of Pharmacy; late Quiz-Master at

Philadelphia College of Pharmacy. Third Edition. Revised.

No. 12. Veterinary Anatomy and Physiology. Illustrated. (1890.) ByWm. R. Ballou, M.D., Prof.

of Equine Anatomy, New York College of Veterinary Surgeons, etc. 29 Illustrations.

No. 13. Dental Pathology and Dental Medicine. (1890.) Containing all the most noteworthy points

of interest to the Dental Student. By Geo. W. Warren, d.d.s.. Clinical Chief, Penn'a College of

Dental Surgery, Philadelphia. Ill us.

No. 14. Diseases of Children. {1890.) By Marcus P. Hatfield, Professor of Diseases of Children,

Chicago Medical College. With Colored Plate.

' These books are constantly revised to keep up with the latest teachings and discoveries.

From The Southern Clinic.—" We know of no series of hooks issued by any house that S0

fully meets our approval as these f Quiz- Compends ? They are well arranged, full and concise

i

and are really the best line of text-books that could befoundfor either student orpractitioner'*



• NERVOUS AND MENTAL DISEASES,

Gowers' Diseases of the Nervous System. Second Edi-

tion. 1 89 1.

A COMPLETE MANUAL OF THE DISEASES OF THE NERVOUS SYSTEM. By WiLLIAM R.

GowERS, M.D., F.R.C.P., Lond., Prof. Clinical Medicine, University College, London;
Physician to National Hospital for the Paralyzed and Epileptic ; late Physician

University College, London, etc. With about 375 Illustrations, including over 600

Different Figures. In Two Handsome Octavo Volumes. 1600 pages.

Vol. I, Nearly Ready. Vol. II, Ready September.

*5l^*The first American edition of this book, which was published in one rather

unwieldy volume, was completely exhausted within eighteen months. In printing the

second, it has been thought best to follow the style adopted by the English publishers,

and issue it in two volumes. In this form it will be much handier for reading and refer-

ence. Dr. Gowers has devoted a great deal of time and work in the revising; many
sections have been rewritten, and the new matter will amount to about 100 pages, includ-

ing an important chapter on Multiple Neuritis, of which no good account exists, and a

number of new illustrations.

SPECIMEN OF ILLUSTRATIONS—FLEXOR CONTRACTION OF LEGS IN MYELITIS OF THE DORSAL REGION.

A large number of the illustrations are original, having been made from special draw-

ings or from photographs of cases ; they not only serve to illustrate the text, but will be

found of great value in the diagnosing of obscure cases.

PRESS NOTICES OF FIRST EDITION.
" It may be said, without reserve, that this work is the most clear, concise and complete text-book upon

diseases of ihe nervous system in any language. And when the large number of such works which has

appeared in Germany, France and England within the past ten years is considered, this implies high praise."

— TAe American Journal of Medical Science.
*' Taken as a whole, it promises to be the most useful work on diseases of the nervous system which we

possess."— The Dublin Journal of Medical Sciences.

" The student and practitioner will find in it a true friend, guide and helper in his studies of the diseases

of the nervous system. It is a most complete manual, presenting a thorough reflex of the present state of

knowledge of the diseases of the nervous system. The care and thought that have been bestowed on its pro-

duction are evident on every page. In the presence of such ability, learning and originality, criticism can only

take a favorable direction. The style and manner are accurate, studied and adequate—never diffuse. The
illustrations call for special notice. They are numerous, new and original. No better manual on nervous

diseases has been presented to the medical profession."

—

The London Lancet.
" Gowers' manual is herewith recommended to the general and to the special student. It is not too

detailed for the former, while for the specialist it is explicit enough as a first-class book of reference. It is, on

the whole, an admirable treatise."

—

The Journal of Nervous and Mental Diseases^ New York.

BY THE SAME AUTHOR.

Diseases of the Brain. Lectures on Diagnosis of Diseases of the Brain, delivered at

University College Hospital. Second Edition. Illustrated. 8vo. Cloth, J 2.00



Now READY FOR 1891. 40TH YEAR. ' •

The PHYSICIAN'S Visiting List.
(LINDSAY & BLAKISTON'S.)

CONTENTS.
Almanac for 1891 and 1892; Table of Signs to be used in keeping accounts; Marshall Hall's Ready

Method in Asphyxia; Poisons and Antidotes, revised for 1890 ; The Metric or French Decimal System of

Weights and Measures; Dose Table, revised and rewritten for 1891 ; List of New Remedies for 1891 ; Aids
to Diagnosis and Treatment of Diseases of the Eye ; Diagram Showing Eruption of Milk Teeth, Dr. Louis
Starr ; Posological Table ; Disinfectants and Disinfecting ; Examination of Urine, Dr. J. Daland, based

upon Tyson's " Practical Examination of Urine " ; Incompatibility, Dr. S. O. L. Potter ; A New Complete
Table for Calculating the Period of Utero-Gestation ; Sylvester's Method for Artificial Respiration, Illustrated

;

Diagram of the Chest; Blank Leaves, suitably ruled, for Visiting Lists, Monthly Memoranda, Addresses of

Patients and others ; Addresses of Nurses, their references, etc.; Accounts asked for ; Memoranda of Wants

;

Obstetric and Vaccination Engagements ; Record of Births and Deaths ; Cash Account, etc. ; Special Pencil

with Rubber Tip.

This Visiting List is published in November of each year

^

For 25 Patients weekly.
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REGULAR EDITION.

Tucks, pockets and Pencil

SIZES AND PRICES.

PERPETUAL EDITION, without Dates.

No. 1, Containing space for over 1^00 names, with
blank page opposite each Visiting List page.I.2S
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2.00

2.50

3.00
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INTERLEAVED EDITION.

For 25 Patients weekly. Interleaved, tucks and Pencil, 1.25

50 "^VoU.{j:,"-f°i-«}'. « 3.1°

Bound ia Red Leather cover, with pocket and
Pencil, $z<35

No. 2. Containing space for 2600 names, with blank

f»age opposite each Visiting List page. Bound
ike No. I, with Pocket and Pencil,

MONTHLY EDITION, without Dates.

X.50

No. I. Bound, Seal leather, without Flap or Pencil,
gilt edges, 75

No. a. Bound, Seal leather, with Tucks, Pencil, etc.,

gilt edges, i.oo

SPECIAL SIZES AND BINDINQS MADE TO ORDER.

PRESS NOTICES OF EDITION FOR 1891.

" Nothing can seem better fitted to meet the purpose for

which they are designed than these Visiting Lists of
Messrs. Blakiston, and the forty years of patronage they
have enjoyed must have convinced public and publisher
alike of their value. We not only have the convenient
arrangement for keeping visiting accounts, but a fund of
useful information of all kinds, embracing dose tables,

weights and measures, posological tables, disinfectants,
urinary analysis, poisons and antidotes, etc., all arranged
for ready reference in a well bound leather book that can
at all times be carried in the coat pocket. These books
are complete, comprehensive, and convenient."

—

The
Physician and Surgeon, Ann Arbor, Mich.

" It has long been known to the profession, and needs no
further notice than to say that it maintains the standard
of excellence acquired by its predecessors."

—

New Orleans
Medical and SurgicalJournal.
" This oldest and best known of the Visiting Lists

comes with the new year unchanged in form, and with
such alterations in contents only as were called for by
recent therapeutic advance. In compactness, neatness,
and completeness it is a marvel."—American Practitioner
and News, Louisville.

" This is the thirty-ninth year of the publication of this
neat, compact, and universally-acknowledged-to-be the
best of its kind published. It has stood the test of time
and finds ready sale from a simple announcement that it is

ready "

—

The Medical Brief, St. Louis.
'* The best endorsement I can ^ive of my appreciation

of the Lindsay & Blakiston Visiting List is, that I have
been using it from its first issue and find it is the best in
use."—O. P. Potter, M.D., St. Louis.

" This is the eleventh year that we are using this Visit-
ing List in our practice, and we can truly say that we
could not wish for anything better. It has saved us many
times its cost, and, besides, has furnished a permanent and
pleasing record of our daily work during the years that
have passed."

—

Canada Medical Record.

Dear Sirs .—We received the Visiting List for 1891. It is

the finest of all. We had five (5) sent us, from the same
number of firms, and must acknowledge it is the smallest,
neatest and most compact, as any physician can place it in
his side pocket with ease, while, if you have noticed or
seen the others, they will require the tailor to enlarge the
coat pocket. Very truly yours,

N. W. Medical Journal,
Minneapolis, Minn.

" The fact that this Visitinjg: List has been published an-
nually for forty years is sufficient guarantee of its excellence
and [)opularity. In addition to the visiting list proper, it

contains easily-accessible suggestions upon man>^ of the
emergencies that may arise in a physician's practice, and
when he is too far from home to learn from his text-book^
the antidote for a poison that may have been swallowed,
or the proper method of resuscitating a half-drowned per-
son. True, he should know these thing^s, but who does ttot

occasionally forget, when he most wishes to remember?
There are also dose-tables, tables of the metric system, a
list of new remedies for 1890, rules for examining urine, a
table for calculating the period of pregnancy, and othier
equally useful information. The arrangement for entering
patients, visits, consultations, etc., is exceeding sim^ei
and the whole makes a thin, compact, and easily-cafrlea
volumQ."—Medical News, Philada.^ January jd^ 1S91*

\^ P. Blakiston, Son & Co. wish to announce that the edition for 1892, which is now being;
manufactured, will contain several improvements that will, without making any radical changes^
greatly enhance its usefulness, compactness and durability,



SURGERY
A COMPLETE PRACTICAL TREATISE,

WITH SPECIAL REFERENCE TO TREATMENT.

BY C. W. MANSELL MOULLIN, M.A., M.D.. OXON..
WKLLOVf OP THE ROYAL COLLEGE OF SURGEONS; SURGEON AND LECTURER ON PHYSIOLOGY TO THE LONDON HOSPITAL, ETC

ASSISTED BY VARIOUS WRITERS ON SPECIAL SUBJECTS.

FIVE HUNDRED ILLUSTRATIONS.

SCO OF W^HIOH ARE ORIOINAL ^V^ITH THIS WORK.
ROYAL OCTAVO. 1190 PAGES.

Royal 8vo. Handsome Cloth, $7.00 ; Leather, Raised Bands, $8.00.

Extract from the Preface.—-" Modern Surgery has advanced with such rapid strides, and in so many
different directions, that it is almost impossible within the space of a single volume to give more than an
epitome of its main principles. I have therefore touched but lightly upon controversial matters, and have
endeavored to make this book a practical one, in the hope that it may be of greater service to students and
general practitioners. With this object, I have given special attention to the question of Treatment ; and I

have included under the head of each organ a brief description of the malformations to which it is liable, and
the various operations that may be performed under it, instead of relegating them to chapters by themselves.

The General Pathology of Surgical Diseases is dealt with in Part I ; that of Injuries in Part II. In Part III,

the Diseases and Injuries of Special Structures and Organs are considered more fully. Throughout, I have
endeavored to enforce the idea that the chief aim and object of Surgery at the present day is, to assist the

tissues in every possible way in their struggle against disease.
" Of the five hundred illustrations, nearly two hundred were (with four exceptions) drawn from original

specimens by my brother, Dr. J. A. Mansell Moulin (to whom I am also indebted for the article on Diseases

of the Female Genersltive Organs), or myself.
" I have to express my thanks to Mr. J. Hutchinson, junior, for his chapters on Diseases of the Skin and

Eye ; to Mr. T. Mark Hovell, for that on Diseases of the Ear and Larynx ; and to Mr. F. S. Eve, for that

on Tumors."

OUTLINE OF CONTENTS.
PART I.—GENERAL PATHOLOGY OF SURGICAL DISEASES.
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II.

I.

II.

III.

IV.
V.
VI.
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XII.

XIII.
XIV.

Injury and Repair.
Diseases due to Non-infective Organisms.

I III & IV.

I
V.

Diseases due to Infective Organisms.
Tumors.

PART II.—GENERAL PATHOLOGY OF INJURIES.
The General Effects of Injury.

|
II. The Local Effects of Injury.

PART III.—DISEASES AND INJURIES OF SPECIAL STRUCTURES.
Diseases of the Skin.
Injuries and Diseases of Blood-vessels.
Injuries and Diseases of Lymphatics.
Injuries and Diseases of Nerves.
Injuries and Diseases of Muscles, Tendons, etc.
Irguries and Diseases of Bones and Joints.
Injuries and Diseases of the Head.
Injuries and Diseases of the Back.
Injuries and Diseases of the Eye.
Injuries and Diseases of the Face and Nose.
Injuries and Diseases of the Mouth and Jaws.
Injuries and Diseases of the Tongue, Salivary

Glands and Tonsils.
Diseases of the Ear and Larvnx.
Injuries and Diseases of the Neck and Throat.

XV. Diseases of the Thyroid.
XVI. Injuries and Diseases of the Pharynx and

CEsophagus.
XVII. Injuries and Diseases of the Chest.
XVIII. Injuries and Diseases of the Abdomen.
XIX. Injuries and Diseases of the Rectum.
XX. Injuries and Diseases of the Kidney.
XXI. Injuries and Diseases of the Bladdei.

XXII. Diseases of the Prostate.
XXIII. Injuries and Diseases of the Urethra.

XXIV. Injuries and Diseases of the Male Organs.

XXV. Diseases of the Female Generative Organs.

XXVI. Diseases of the Breast.
XXVII. Amputations.
XXVIII. Anaesthetics.
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